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August 14, 1998 

Mr. Brian Freeman 
U.S. Environmental Protection Agency 
Region 5 DE-9J 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

20 NORTH WACKER DRIVE, SU ITE 1260, CHICAGO, IL 60606 

PHONE: (312) 578-8900 
FAX: (312) 578-8904 

RZ2.R05020.0 I.ID.277 

Reference: EPA Contract No. 68-W4-0006; Work Assignment No. R05020 QAPP Screening 
and Development; Manistique Papers, Inc., Hiawatha, MI; EPA ID No. 
MID981192628; Sampling and Analytical Results Report; Task 06 Deliverable 

Dear Mr. Freeman: 

Please find enclosed TechLaw' s Sampling and Analytical Results Report for the sampling 
activities that were conducted at the Manistique Papers, Inc. (Manistique Papers) Residuals 
Management Area (RMA) in Hiawatha, Michigan during the week of June 9 through 12, 1998. 
Continued assistance with sampling and analysis at the Manistique Papers RMA was requested 
in your March 24, 1998 Technical Direction memorandum (TDM). Two videotapes 
documenting sampling procedures and wetlands observations during the June 1998 sampling site 
visit were submitted to Mrs. Diane Sharrow on June 24, 1998. 

A brief discussion of some data from the November 17 through 20, 1997 sampling conducted at 
the site is also included in this Report. Per Ms. Sharrow's request, an attempt has been made to 
include in this Report an indication of where the highest levels of potentially hazardous 
constituents were detected during both the November 1997 and June 1998 sampling site visits. 
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Please feel free to contact me or Mr. Todd Quillen, the TechLaw Technical Lead, at 312/345-
8915 if you have any questions. 

Sincerely, 

Patricia Brown-Derocher 
Regional Manager 

Enclosure 

cc: F. Norling, EPA Region 5 (w/out attachment) 
D. Sharrow, EPA Region 5 
W. Jordan, Central Files 
T. Quillen 
Chicago Central Files 

c:\ehs\20\20id277.wpd 

TEcH LAw INc. 





SAMPLING AND ANALYTICAL RESULTS REPORT 
RESIDUALS MANAGEMENT AREA 

MANISTIQUE PAPERS, INC. 
EPA ID No. MID981192628 

Submitted to: 

Mr. Brian Freeman 
U.S. Environmental Protection Agency 

Region 5 DE-9J 
77 West Jackson Boulevard 

Chicago, Illinois 60604 

Submitted by: 

TechLaw, Inc. 
20 North Wacker Drive- Suite 1260 

Chicago, Illinois 60606 

EPA WorkAssignmentNo. 
Contract No. 
TechLawWAM 
Telephone No. 
EPAWAM 
Telephone No. 

August 14, 1998 

R05020 
68-W4-0006 
Patricia Brown-Derocher 
312/345-8963 
Brian Freeman 
312/353-2720 





SAMPLING AND ANALYTICAL RESULTS REPORT 
RESIDUALS MANAGEMENT AREA 

MANISTIQUE PAPERS, INC. 
EPA ID No. MID981192628 

1.0 INTRODUCTION 

The United States Environmental Protection Agency (U.S. EPA) requested that TechLaw, Inc. 
(TechLaw) support the Agency in conducting sample collection activities and subsequent sample 
analysis at the Residuals Management Area (RMA) operated by Manistique Papers, Inc., 
(Manistique Papers) in Hiawatha, Michigan. Sampling activities involved the collection of waste 
pile residual material (sludge), soil, surface water, sediment, and groundwater samples which 
were analyzed for volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), polychlorinated biphenyls (PCBs), sulfide, nitrate, total Appendix IX metals, and 
titanium. 

The aforementioned sampling event took place from June 09 through June 11, 1998. 
The TechLaw field team consisted of Messrs. Todd Quillen, Kevin Higgins, Mark Griffith, and 
Anthony Mubiru. The following individuals were also present for the sampling event: 

Ms. Diane Sharrow (U.S. EPA); 
Mr. Hank Sweitzer (Michigan Department of Environmental Quality); 
Mr. Jim Cook (Manistique Papers, Inc.); 
Mr. Clayton Ebsch (Bittner Engineering, Inc.); 
Mr. Mike_ (Bittner Engineering, Inc.); 
Mr. Dave Adams (Coleman Engineering, Inc.); and 
Mr. Mark Teste (Coleman Engineering, Inc.). 

Coleman Engineering was contracted by TechLaw to collect samples by means of hollow stem 
auger and hammer-driven split-spoon sample retrieval methods. The field team began by touring 
the site in order to determine the most appropriate sampling locations, then proceeded to collect 
samples of waste pile sludge, soil, surface water, sediment, and groundwater. Sampling 
procedures were conducted in accordance with those presented in the June 08, 1998 Manistique 
Papers RMA, Site Specific Sampling and Analysis Plan (SAP), with exceptions noted in Section 
3.0 below. Appendix A of this report contains Area Maps and Sample Location Maps, 
Appendix B contains the Photographic Log documenting field observations and Appendix C 
includes copies of the Field Notes taken by the field team. Appendix D summarizes the 
analytical results received from the laboratory for the samples collected 
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2.0 BACKGROUND INFORMATION 

Manistique Papers is a manufacturer of various paper products. The company has disposed of 
paper mill process wastes at the RMA since 1973. The wastes are transported by truck from the 
company's manufacturing facility to the waste pile at the RMA. 

The RMA is a 230-acre site located on a 480-acre property owned by Manistique Papers. 
Approximately 45-acres of the 230-acres is considered to be under active use, i.e., used for 
managing residuals from the paper plant. The RMA is located approximately 1.5 miles north of 
the city of Manistique and is surrounded by heavily wooded land that is owned by Manistique 
Papers. 

The waste pile is an unlined, unengineered above-ground waste management unit estimated to 
have a thickness ranging from 20 feet in the south to 70 feet in the north. Available file materials 
indicate that the waste pile covers an area of approximately 23 acres. 

The residuals disposed of at the RMA are reportedly dewatered wastewater treatment plant 
(WWTP) sludges predominantly consisting of unusable paper fibers and clay (89% of the waste 
disposed at the RMA) and fly ash and bottom ash from the boilers at the mill (10%). 
Miscellaneous wood and paper wastes such as pallets, shipping material and bales of waste paper 
are also disposed in the waste pile (<1 %). Historical documents report that empty 55-gallon 
drums may have been disposed in the RMA waste pile in the past. A June 17, 1986 Michigan 
Department of Natural Resources (MDNR) memorandum states that mill sludges which 
contained high levels ofPCBs from the mill's de-inking lagoon were disposed of in a dumping 
area identified as the Manistique Pulp and Paper Dump in Hiawatha Township. 

The topography surrounding the RMA is generally flat. Standing water has been observed 
adjacent to the waste pile and water level information collected during TechLaw' s November 
1997 site visit indicates that groundwater generally occurs at approximately 0.1 to 2.5 feet below 
ground surface (bgs). The estimated groundwater flow direction across the RMA site is to the 
northeast at a rate of approximately 55 feet/year based on aquifer parameters discussed in a 
January 1988 Hydrogeological Study. A former railroad grade, currently Gould's Slough Creek 
and it's associated wetland, are located 900 feet northeast of the waste pile (see Figure 2 in 
Appendix A). The subsurface geology at the RMA is generally described in the available file 
materials as sand overlying fractured, crystalline limestone which occurs at a depth of 5 to 20 feet 
bgs. 

TechLaw conducted a site sampling visit at the RMA on November 17 through 20, 1997. 
Samples of sludge, soil, sediment, surface water, and groundwater were collected. The analytical 
results from the sampling event were compared to appropriate media specific screening values 
and some constituents were detected in samples in excess of the screening values. The results of 
the November 1997 site inspection are presented in a March 5, 1998 submittal from TechLaw to 
U.S. EPA. Significant aspects of the sampling results are described here. 
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• A limited number ofVOCs and SVOCs were detected in sludge samples from the waste 
pile at the RMA in excess of the Generic Soil Screening Levels (Generic SSLs) found in 
Soil Screening Guidance: Technical Background Document (EP A/540/R-951128; May, 
1996). 

• Metals including arsenic, barium, chromium, nickel, and selenium were detected in 
sludge samples in excess of Generic SSLs at a dilution attenuation factor (DAF) of 1 for 
the migration to groundwater pathway. 

• Toluene was detected in one surface water sample at a level of 15.40 ug/1 which is 
significantly less than the U.S. EPA Region 5-specific Ecological Data Quality Level 
(EDQL) for toluene of 5,000 ug/1. 

• VOCs and SVOCs were not detected in any other environmental samples that were 
collected during the November 1997 site visit. 

• Copper was detected in excess of the EDQL in three surface water samples and mercury 
was detected in one sediment sample at a level equal to the EDQL of0.174 mglkg. 

• Concentrations of metals in the groundwater in a well point location directly 
downgradient of, and close to, the waste pile were elevated relative to other groundwater 
samples that were collected. Lead was detected in this groundwater sample in excess of 
Safe Drinking Water Act "action levels". 

3.0 SAMPLING PROCEDURES 

During the June 1998 site sampling visit, the field team began by touring the site in order to 
determine the most appropriate sampling locations, then proceeded to collect samples of waste 
pile sludge, soil, surface water, sediment, and groundwater for various parameters according to 
the procedures discussed below. 

A. Waste Sampling at the Paper Mill 

As indicated in the table below, TechLaw collected one sample of waste from the Manistique 
Papers paper mill facility in Manistique, Michigan. The sample was taken directly from the 
WWTP filter press, the source of the sludges that are disposed of at the RMA, just prior to the 
material falling from the filter press into the container that is used to transport the sludges to the 
RMA. 

The filter press sample (PRS-1) was collected using a stainless steel spoon and stainless steel 
bowl. The sample, which was analyzed for TCLP VOCs, SVOCs, TCLP Metals, PCBs, 
Appendix IX metals and titanium, was put into preservative-free glass containers. The sample 
was packaged and shipped to Quanterra in North Canton, Ohio in accordance with the shipping 
and custody procedure outlined in the TechLaw Region 5 Generic Quality Assurance Project 
Plan (QAPP). 
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Sample No. Time Parameters to be analyzed Remarks 

PRS-1 0920 TCLP VOCs, SVOCs, TCLP Metals, Sample was grey and 
(8 oz. jar) SVOCs, PCBs, total Appendix IX had a wet papery 

metals and titanium appearance. 

B. Waste Pile Sampling 

A hollow stem auger was used to collect waste samples from four borings within the waste pile 
at the RMA. A total of 16 samples were collected from the four borings. The sampling locations 
are shown in Figure 4 (Appendix A) and their approximate geographic coordinates (based on an 
uncompensated hand held Global Positioning System [GPS] unit) are listed in the table below. 

Boring Latitude Longitude 

SLG-6 45o 59.21 N 086° 15.11 w 

SLG-7 45° 59.17 N 086° 15.13 w 

SLG-8 45o 59.20 N 086° 15.08 w 

SLG-9 45° 59.12 N 086° 15.23 w 

The borings were continuously sampled using a split spoon to two feet below the soil contact 
underlying the waste pile. The only exception to this is that boring SLG-9 was not sampled from 
0 to 25 feet below ground surface (bgs) in order to expedite the drilling process. This decision 
was made based on sampling objectives, acquired knowledge of the waste, and in the interest of 
expediting the drilling process. 

The physical description of the waste samples from each boring was recorded and samples were 
screened with a photo-ionization detector (PID) following the procedures detailed in the 
TechLaw Region 5 Generic QAPP. Visual observations of physical characteristics such as color, 
grain size, moisture content, and odor were also used in selecting sampling depths and 
parameters. These observations are documented in the table below. PID screening was done in 
order to aid in identifying samples to be analyzed for VOCs and SVOCs. Three waste sludge 
samples were collected from each boring based on the results ofPID screening and visual 
observations of the waste material. One soil sample from the bottom of each boring, 
immediately beneath the waste pile, was also collected for laboratory analysis. All 12 of the 
samples collected from the waste pile were analyzed for PCBs. Seven waste pile samples were 
analyzed for VOCs, six for SVOCs, four for TCLP metals, and 17 samples for total Appendix IX 
metals (plus titanium). The VOC samples were collected using an En-Core sampling device in 
accordance with SW-846 Method 5035 following the draft TechLaw SOP on this procedure. The 
waste and soil samples were packaged and shipped to Quanterra Incorporated's laboratory 
facility in North Canton, Ohio in accordance with the shipping and custody procedure outlined in 
the TechLaw Region 5 Generic QAPP. 
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Boring Number/ Parameters Analyzed Remarks 
Boring Depth 

SLG-6(16-18) VOCs, SVOCs, PCBs, TCLP Papery grey sludge, 
metals, Appendix IX metals and PID ~ 0.0- 6.7 ppm 
titanium 

SLG-6(38-40) PCBs Top foot consisted of grey colored 
water and bottom 1.5 ft consisted of 
papery grey sludge. PID ~ 0.0-4.3 
ppm. 

SLG-6(48-50) VOCs, SVOCs, PCBs, TCLP Top foot consisted of water mixed 
metals, Appendix IX metals and with boiler ash and bottom foot 
titanium consisted of very wet grey, papery 

sludge. Sample contained pieces of 
what appeared to be chain link 
fence material. 
PID ~ 0 - 1.2 ppm 

Soil-6(57.5- 59) SVOC, PCBs, Appendix IX metals Dark, loamy soil. Had pieces of 
and titanium chain link fence. 

No PID reading was taken. 

SLG-7(32-34) VOCs, SVOCs, PCBs, TCLP Grey papery sludge. 
metals, Appendix IX metals and PID ~ 0.5- 12.3 ppm. 
titanium 

SLG-7(38-40) PCBs Top foot consisted of grey papery 
sludge mixed with woody material. 
Bottom foot consisted of dark ash. 
PID ~ 0- 10.8 ppm. 

SLG-7(48-50) PCBs, TCLP metals, Appendix IX Top foot consisted of grey sludge 
metals and titanium and bottom half foot consisted of 

darker, woody materiaL 
PID ~ 0.2- 4.8 ppm. 

Soil-7(51.5-53) VOCs, SVOCs, PCBs, Appendix See video. 
IX metals and titanium. 

SLG-8(31-33) PCBs, TCLP metals, Appendix IX Boiler ash consisting of medium to 
metals and titanium coarse grains. PID ~ 0 

SLG-8(47-49) PCBs Top 1.5 foot consisted of grey 
papery sludge & bottom half 
foot consisted of a mixture of the 
grey sludge and dark boiler ash. 
PID ~ 0.0- I .0 ppm. 

SLG-8(51-53) PCBs, TCLP metals, Appendix IX Top 1.5 foot consisted of grey 
metals and titanium papery sludge and bottom half foot 

consisted of a mixture of the grey 
sludge and dark boiler ash. 
PID ~ 0.0- 1.0 ppm. 

DUP-21 PCBs, Appendix IX metals and See SLG-8(51-53) above 
titanium 
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Boring Number/ Parameters Analyzed Remarks 
Boring Depth 

Soil-8(57-59) PCBs, Appendix IX metals and Grey papery sludge on top of a 
titanium layer oflight brown, fine to 

medium sand. 
PID = 0.1-5.5 ppm 

SLG-9(24-26) VOCs, PCBs, TCLP metals Top half foot consisted of grey 
Appendix IX metals and titanium water and the bottom I .5 feet 

consisted of wet, grey papery 
sludge. 
PID = 1.0- 23.9 ppm. 

SLG-9(32-34) PCBs Wet, grey papery sludge. 
PID = 3.0- 7.7 ppm. 

SLG-9(34-36) VOCs, SVOCs, PCBs, TCLP Wet, grey papery sludge. 
metals, Appendix IX metals and PID = 3.0- 21.2 ppm. 
titanium 

DUP-22 SVOCs, Appendi)< IX metals and See SLG-9(34-36) above 
titanium 

Soil-9(38-40) VOCs, PCBs, TCLP metals Fine sandy soil. No PID reading 
Appendix IX metals and titanium was taken. 

C. Surface Water and Sediment Sampling 

Surface water and co-located sediment samples were collected from four locations around the 
waste pile. The sampling stations were determined in the field based on previous sampling data 
and ecological factors. The sampling locations were identified as SW-1/SED-1 through SW-
4/SED-4. The approximate sampling station locations are indicated on Figure 4 (Appendix A). 

Temperature, conductivity and pH measurements were taken at each surface water sampling 
location. The readings for each of the locations are listed in the table below. 

Location Temperature CF) Conductivity (mOhms/cm) pH 
or 

(mSiemens/cm) 

SW-1 64 395 uS 6.55 

SW-2 60 175 uS 5.95 

SW-3 60 810 uOhms 7.25 

SW-4 70 1090 uOhms 6.9I 
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Surface water samples were collected by submerging pre-cleaned disposable beakers into the 
surface water and filling the sample containers from the beaker. Depending on accessibility and 
depth of surface water, the sediment samples were collected using a pre-cleaned stainless steel 
trowel/spoon or a stainless steel hand auger. 

The surface water samples were analyzed for VOCs and total Appendix IX metals (plus titanium) 
while the sediment samples were analyzed for PCBs, SVOCs and total Appendix IX metals (plus 
titanium), since these constituents would more likely be bound to sediments than in solution. 
The table below contains a summary of surface waster and sediment sample locations, and 
analytical parameters requested. 

Sample No./Location Parameters Analyzed 

SW-1 VOCs, Appendix IX metals and titanium 

SW-2 VOCs, Appendix IX metals and titanium 

SW-3 VOCs, Appendix IX metals and titanium 

SW-4 (& DUP-11) VOCs, Appendix IX metals and titanium 

SED-I SVOCs, PCBs, Appendix IX metals and titanium 

SED-2 SVOCs, PCBs, Appendix IX metals and titanium 

SED-3 SVOCs, PCBs, Appendix IX metals and titanium 

SED-4 (& DUP-11) SVOCs, PCBs, Appendix IX metals and titanium 

The surface water and sediment samples were packaged and shipped to Quanterra Incorporated's 
laboratory facility in North Canton, Ohio in accordance with the shipping and custody procedure 
outlined in the TechLaw Region 5 Generic QAPP. 

D- Groundwater Sampling 

Ten groundwater monitoring wells were installed by the facility in the area surrounding the RMA 
in November 1997 shortly after the November 17 through 20, 1997 site sampling visit. Based on 
groundwater flow estimates and previous analytical results, monitoring well W-4R (screened in 
sand from 13-15.5 feet) was sampled as a background location. Monitoring well SR-1 (screened 
in weathered bedrock from 24.5-29.5 feet) was sampled because it is the only shallow bedrock 
monitoring well present at the site. Monitoring well OB-10 (screened from 13-15.5 feet in sand) 
was sampled based on it's proximity to the southern portion of the waste pile and OB-14 
(screened from 2.5-4.5 feet in sand} was sampled based on it's location downgradient of the 
waste pile. 

The wells were purged of three to five groundwater well volumes and sampled using a pre­
cleaned disposable bailer. Groundwater samples were analyzed for VOCs, SVOCs, PCBs, total 
Appendix IX metals plus titanium, sulfide, and nitrate/nitrite. As indicated in the table below, 
TechLaw also measured the pH, temperature and conductivity of the water from each well. 
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Well Water Level Depth Volume pH Temp. Conductivity 

(feet below top (feet below top (gaVwell CF) (uS/em) 
of well casing) of well casing) volume) 

OB-10 5.6 18.1 2.1 7.15 58 520 

W-4R 3.6 18.2 2.5 7.61 61 2.97 

SR-I 7.0 32.25 4.17 6.49 48.2 315 

OB-14 2.6 6.8 0.7 6.69 51 890 

The groundwater samples were packaged and shipped to Quanterra Incorporated's laboratory 
facility in North Canton, Ohio in accordance with the shipping and custody procedure outlined in 
the TechLaw Region 5 Generic QAPP. 

E. Quality Control Samples 

Split samples were collected from all sampling locations by Manistique Papers' associated 
consultants, Bittner Engineering, Inc. 

The quality control samples collected during this sampling event consisted of field duplicates, 
matrix spike/matrix spike duplicates (MS/MSD), equipment blanks, and trip blanks. 

Field Duplicates 

DUP-10 was collected as a field duplicate for groundwater at the monitoring well W-4R. The 
sample was analyzed for VOCs, SVOCs, PCBs, Appendix IX metals (plus titanium), 
nitrites/nitrates, and sulfides. 

DUP-11 was collected from the same sampling location as SW-4/SED-4 as a duplicate. It was 
analyzed for VOCs, SVOCs, PCBs, and Appendix IX metals (plus titanium). 

DUP-21 was collected from the SLG-8(51-53) as a field duplicate and analyzed for the presence 
ofPCBs and Appendix IX metals (including titanium). 

DUP-22 was collected from the SLG-9(34-36) as a field duplicate and analyzed for the presence 
ofSVOCs. 

Matrix Spike/Matrix Spike Duplicates (MS/MSDs) 

SR-1 was collected to serve as MS/MSD samples for groundwater, and analyzed for VOCs, 
SVOCs, PCBs, Appendix IX metals (plus titanium), nitrates/nitrites, and sulfides. 

SLG-9(34-36) was collected from the waste pile to serve as MS/MSD for VOCs. 
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An MS/MSD sample was obtained for the surface water/sediments sampling location 
SW-3/SED-3. It was analyzed for the presence ofVOCs, SVOCs, PCBs, Appendix IX metals 
(including titanium). 

Following the validation of the analytical data, it appears that all necessary MS/MSDs were 
analyzed by Quanterra during the analysis of these samples. 

Equipment Blanks 

Equipment blanks were collected from the following sampling equipment: groundwater bailer; 
surface water sample beaker, spoon and bowl; and the drill rig split spoon. Duplicates and 
equipment blanks were analyzed for the same constituents as the associated samples. 

EB-l was collected as the equipment blank sample from the groundwater bailer. It was analyzed 
for the presence ofVOCs, SVOCs, PCBs, Appendix IX metals (plus titanium), nitrates/nitrites, 
and sulfides. 

EB-2 was collected as the equipment blank of the drill rig split spoon used in collecting waste 
pile samples. This sample was analyzed for the presence ofVOCs, SVOCs, PCBs, and 
Appendix IX metals (including titanium). 

EB-3 was collected as the equipment blank for the surface water and sediment sampling. It was 
collected from the bowl and spoon used in collecting the SW-3/SED-3 samples following 
decontamination. The sample was analyzed for the presence ofVOCs, SVOCs, PCBs, and 
Appendix IX metals (including titanium). 

Trip Blanks 

Two sets of trip blanks, TB-l and TB-2, consisting of analyte-free, deionized water, were 
prepared by the laboratory, shipped to the sampling site, and placed in coolers and handled in the 
same manner as all aqueous VOC samples. The trip blanks were analyzed for VOCs. 

F. Sample Packaging and Shipment 

The samples collected during the above-described sampling events were shipped in batches. The 
sample containers were labeled, tagged, bubble wrapped, placed into plastic bags and then placed 
into iced coolers. The ice in the coolers was double wrapped in ziplock bags. Chain of custody 
forms were completed and signed and the sample coolers were then sealed with custody seals. 
The sample coolers were shipped to the to the laboratory with Federal Express as the courier. 

G. Investigation Derived Waste 

Investigation derived waste (IDW) was drummed, stored on site with permission from Mr. Jim 
Cook of Manistique Papers and prepared for shipment under manifest by a hazardous waste 
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transporter under the supervision of a TechLaw representative. It was removed from the site on 
July l, 1998 by Superior Special Services of Port Washington, Wisconsin. Mr. Michael Powers 
ofTechLaw was present during the removal of the IDW from the site. 

4.0 ANALYTICAL RESULTS 

4.1 Data Validation Results 

The following are TechLaw's comments on the data for the RMA project, broken down by 
analyses. A copy of the validated data package has been retained by TechLaw and is readily 
available to U.S. EPA upon request. 

VOCs 

The data for VOC analyses were validated according to US. EPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review, February 1994. The data meet the 
criteria established in this document. 

Acrolein, acetone, acetonitrile, 1,4-dioxane, 1,2,3-trichlorobenzene, 1,2,4-trichlorobenzene, 
napthalene, propionnitrile, bromomethane, vinyl acetate, 2-butanone, 4-methyl-2-pentanone, 
2-hexanone, acrylonitrile, l ,4-dichloro-2-butene, and dichlorodifluoromethane did not always 
meet initial and/or continuing calibration criteria. Affected samples are flagged with a "J". 

Samples SW-3, SW-4, Dup-11, EB-2, TB-3, SW-1, TB-2, OB-14, ans SR-I were received with 
air bubbles in the 40 mL vials. Additionally samples SW-3, SW-4, Dup-11, and OB-14 had pH 
values above 2. Since the laboratory did not record if all vials for these samples contained 
headspace and/or insufficient preservative, all VOC data associated with the above samples are 
flagged with a "J". 

Chlorobenzene and dichlorobenzene methylene chloride, and acetone were detected in some 
method blanks. These compounds were not detected in any associated samples. 

The data for sample SLG-6(16-18) are flagged since all surrogates were below acceptable levels. 

The following is a list of data flags which appear in the VOC result tables: 

J Sample concentration is estimated. 
U Analyte undetected at the specified level. 

SVOCs 

The data for SVOC analyses were validated according to US. EPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review, February 1994. The data 
meet the criteria established in this document. 
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F amphur, p-phenylenediamine, n-nitroquinoline-1-oxide, hexachlorocyclopentadiene, 
2-napthylamine, methylpyrilene, and a,a-dimethylphenethylamine did not always meet initial 
and/or continuing calibration criteria. Affected samples are flagged with a "J". 

The following is a list of data flags which appear in the SVOC results tables: 

U Sample is undetected at the reporting level 
J Sample concentration is estimated. 
# 2-Methylphenol and 3-methylphenol results are flagged witli a"#" to note that they 

coelute and cannot be distinguished using the applied analysis. 

PCBs 

The data for PCB analyses were validated according to US. EPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review, February 1994. The data meet the 
criteria established in this document. 

The results for sample SLG-6(38-40), analyzed on June 21, 1998, were flagged with a "J" since 
both surrogates were above acceptable levels. The following is a list of data flags which appear 
in the PCB results tables: 

U Analyte undetected at the specified level. 
J Sample concentration is estimated. 

Metals Analyses 

The data for metals analyses were validated according to US. EPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review, February 1994. The data 
meet the criteria established in this document. 

All samples were prepared and analyzed within holding time except Soil-9(38-40). The mercury 
sample preparation for Soil-9(38-40) was analyzed five days after the holding time had expired. 
Therefore, the mercury result for this sample is flagged with a "J". 

Method blank contamination occurred. All affected sample results are flagged with either 
"MBB" or "MBD" as defined below. 

The following is a list of data flags which appear in the metals result tables: 

J Sample concentration is estimated. 
U Analyte undetected at the specified level. 
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General Chemistry 

The general chemistry data were validated according to US. EPA Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review, February 1994. The data meet the 
criteria established in this document. 

The following data flag applies to all sulfide analyses. The data are flagged due to poor analyte 
recoveries in the matrix spike and duplicate. 

J Sample concentration is estimated. 

4.2 Discussion of Results 

Analytical results summary tables for the samples that are the subject of this report are included 
in Appendix D. The analytical results were compared to several established screening criteria as 
appropriate considering media, compound, and analytical method. The screening tools that were 
used include the following: 

• Appendix A of the Soil Screening Guidance: Technical Background Document 
(EPA/540/R-95-128; May 1996)(Generic SSLs), 

• 40 CFR 261.24 TCLP regulatory limits, 
• Federal Maximum Contaminant Levels (MCLs), 
• Appendix A of U.S. EPA Region 5-specific Ecological Data Quality Levels (EDQLs) 

Final Report (August, 1996), and 
• U.S. EPA Region III Risk Based Concentrations (RBCs). 

Not all detected compounds are discussed in the following section. The discussion that follows 
is provided to focus attention on compounds which approach, or exceed, established screening 
criteria. 

A. Waste Samples from the Paper Mill 

Methyl ethyl ketone (MEK) was detected through TCLP analysis in sample PRS-1 at an 
estimated concentration of 0.063J mg/L. This level is significantly below the TCLP regulatory 
level of200 mg/L established in 40 CFR 261.24 for this compound. No TCLP metals results 
exceeded established TCLP regulatory levels. bis(2-Ethylhexyl)phthalate was detected at a 
concentration of2800J ug/Kg yet due to the common occurrence of this compound as a 
laboratory artifact, the detection of this compound is not believed to be representative of this 
sample. No PCBs were detected in sludge sample PRS-1 and the results of the analysis for total 
metals did not indicate any metals at concentrations above established screening levels. 

B. Waste Pile Samples 

Waste pile sample analytical results were compared to Generic SSLs. Generic SSLs are not 
listed for cobalt, copper, titanium or tin. 
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Lead was detected in sample SLG-9(34-36) at a level of 469 mg/Kg and Dup-22 (a duplicate of 
sample SLG-9(34-36)) at a level of328 mg/Kg. The Generic SSL (ingestion) for lead is 
400 mg/kg. 

Arsenic was detected above the 0.4 mg/Kg Generic SSL (ingestion) screening level in samples 
Dup-21 (a duplicate of sample SLG-8(51-53)) at 2.4 mg/Kg, SLG-8(31-33) at 4.9 mg/Kg, and 
Soil-9(38-40) at 1.8 mg/Kg. Additionally, concentrations qualified as estimates were reported at 
tbe Generic SSL for arsenic in many other samples as shown in Appendix 4. 

The 0.1 mg/Kg beryllium Generic SSL (ingestion) was exceeded in several results qualified as 
estimates including SLG-8(31-33) at 0.64B, SLG-8(51-53) at 0.26B, and SLG-6(48-50) at 0.28 
mg/Kg. 

Several samples were found to contain levels of metals above tbe Generic SSLs migration to 
groundwater levels with a dilution attenuation factor equal to one (DAF= 1) for arsenic, 
beryllium, chromium, nickel, and selenium. 

The PCB Aroclor-1242 was detected in sample SLG-9(24-26) at a level of 1300 f.lg/Kg, 
SLG-9(34-36) at a level of 590 f.lg/Kg, SLG-9(32-34) at a level of 320 f.lg/Kg, SLG-7(38-40) at a 
level of240 f.lg/Kg, Soil-6(57.5-59) at a level of240 f.lg/Kg, and SLG-6(48-50) at a level of 
120 f.lg/Kg. No PCB aroclors were detected in any other waste pile samples. The U.S. EPA 
Region III RBC for Arochlor 1242 is 320 f.lg/Kg for a residential scenario. 

Phenol, 2-methylphenol, 3-methylphenol, 4-methylphenol, and 2-metbylnapthalene were 
detected in several samples from the waste pile. The Generic SSL for phenol (5,000 f.lg/Kg for a 
DAF=1) was exceeded in Sample SLG-7(32-34) at 6800 f.lg/Kg. The Generic SSL for 
2-metbylphenol (800 f.Lg/Kg for a DAF=1) was exceeded by sample SLG-7(32-34) at 
3100J f.lg/Kg. No other detects were greater than tbe applied screening levels. 

No VOCs were detected in waste pile samples greater than applied screening levels. 

C. Surface Water and Sediment Samples 

Zinc (EDQL=0.0276 mg!L) was detected in surface water samples at levels exceeding EDQLs in 
samples SW-1, SW-2, and SW-4. Mercury (EDQL=9.74 x 10·7 mg/L) was detected in surface 
water samples at levels exceeding EDQLs in samples SW-2, SW-3, and SW-4. Copper 
(EDQL=0.00214 mg/L) was detected in surface water samples at levels exceeding EDQLs in 
samples SW-2 and SW-4 and lead (EDQL=0.0013 mg/L) was detected at levels exceeding 
EDQLs in sample SW-2. 

No VOCs were detected at levels approaching applied screening criteria. 

No SVOCs or PCBs were detected in tbe sediment samples collected from the Manistique Papers 
RMA. Sediment sample Sed-4 result approached the EDQLs for copper (16 mg/Kg) and, based 
on a qualified concentration, exceeded the EDQL for mercury (0.174 mg/Kg). 
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D. Groundwater Samples 

No compounds were detected in groundwater samples at levels approaching applicable MCLs. 

5.0 WETLANDS OBSERVATIONS 

5.1 Wetlands Definition 

According to the definition of wetlands provided in 33 CFR 328.3(b ), areas are determined to be 
wetlands if they are "inundated or saturated by surface or groundwater at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions." The criteria for wetland 
determination, according to this definition, are associated with the vegetation, soils, and 
hydrology of a particular area. 

5.2 Scope of the Investigation 

A preliminary wetlands investigation was conducted at Manistique Papers RMA to determine 
whether wetlands may be present at the site. U.S. Army Corps of Engineers wetland delineation 
guidelines and procedures were applied. The wetlands investigation was conducted by Mr. Mark 
Griffith of the TechLaw field team. 

The scope of the wetlands investigation was to perform field activities similar to those employed 
in conducting a Routine, Level 2 wetlands delineation in those areas at the site which exhibit 
potential wetlands characteristics, according to the procedures outlined in the 1987 Corps of 
Engineers Wetlands Delineation Manual (Technical Report Y-87-l) (hereafter referred to as the 
1987 Manual). Routine determinations involve simple, readily applied field methods. Level 2 
determinations are employed when there is insufficient information already available to 
characterize the vegetation, soils, and hydrology of the entire project area. 

Field activities consisted of 1) visual characterization of vegetation communities in each suspect 
study area, 2) identification of vegetative strata within each community, 3) selection of one 
representative observation point within each community, 4) determination and identification of 
dominant plant species within each stratum of each community, 5) characterization of soil 
conditions to a depth of20 inches at each observation point (as appropriate, depending on 
hydrology conditions), and 6) determination of whether indicators of wetland hydrology are 
present at each observation point. 

5.3 Limitations 

Certain limitations are inherent in the methodology employed in this investigation. The routine 
method to determine whether hydrophytic vegetation is present at a site consists of visual 
characterization of vegetation communities and visual observation to determine dominant plant 
species. Such visual characterizations impart a certain degree of subjectivity to the process, 
which is dependent upon professional judgment. 
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Seasonal considerations also factor into wetland evaluations based on vegetative elements. The 
potential exists for the floristics of the study area to vary throughout the growing season. 
Identification of grasses and sedges was not conducted during this investigation, due to the 
absence of primary identification features such as reproductive parts. 

5.4 Environmental Setting of the Site 

5.4.1 Soils 

The majority of the study site is comprised of the low-lying areas surrounding the residuals pile. 
The soil types present at the study site (as mapped on the Soil Conservation Service [SCS] soil 
survey of Schoolcraft County, Michigan) are Au Gres series soils (primarily south and east of the 
residuals pile) and Roscommon series soils. The Roscommon series is listed as a Hydric Soil in 
the U.S. Department of Agriculture SCS document entitled Hydric Soils of the United States 
(National Technical Committee for Hydric Soils, 1991). The presence of the sandy Au Gres 
series was verified by field observations southeast of the residuals pile. The presence of the 
sandy Roscommon series was verified by field observations southwest of the residuals pile. 

5.4.2 Surface water 

The study site is situated approximately one-quarter mile southwest of Gould's Slough, and 
approximately one mile west of the confluence of Gould's Slough and the Manistique River. 

5.5 Wetland Investigation Method 

5.5.1 Preliminary data gathering 

The following documents were used prior to and during the field activities portion of this 
investigation. 

• Wetland Plant Database (U.S. Fish and Wildlife Service) -The National List of Plant 
Species That Occur In Wetlands: 1988 National Summary was used to determine the 
wetland indicator status of each dominant plant species identified at observation points 
throughout the study site. The list is arranged using both scientific names and common 
names and provides a wetland indicator designation for each listed species. These 
indicator designations were ultimately used to determine whether each plant community 
at the study area is hydrophytic. 

• Soil Survev CU.S. Department of Agriculture Soil Conservation Service)- The soil survey 
for Schoolcraft County, Michigan (unknown date) was used to determine the soil types 
that have been mapped at the study site. 

• Hvdric Soils ofthe United States (National Technical Committee for Hydric Soils. 1991) 
- The list of hydric soils was used to determine whether the soil types mapped on the soil 
survey are listed as hydric soils. 
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• Aerial Photographs - Aerial photographs maintained at the former Soil Conservation 
Service (currently the Natural Resources Conservation Service) and the Wyman State 
Forestry Nursery were reviewed to determine that significant land use changes have not 
occurred at the study site for the past 13 years, other than enlargement of the residuals 
pile. 

• Site Survey Map -The survey map includes cartographic features, such as one-foot and 
five-foot contour intervals and the residuals pile, and was produced at a scale of one inch 
to 200 feet. The survey map was used in the field to map the locations and distributions 
of the vegetation communities. 

• Field Guides - Various plant identification keys, manuals, and handbooks, and Munsell 
Soil Color Charts were used in the field to characterize plants and soils at the study site. 

5.5.2 Routine on-site inspection 

Procedures similar to those used for a routine on-site determination as outlined in Section D 
(Subsection 2) of the 1987 Manual were implemented at the site. These procedures are provided 
in the following text in the stepwise manner in which they were implemented. 

One of the initial procedural steps of the routine on-site method is to determine whether an 
atypical situation exists. In the case of the study site, there may be evidence that human activities 
have altered the natural surface water and shallow groundwater hydrology in the northeast corner 
of the site; specifically, the construction of the former railroad bed northeast of the residuals pile 
may act as a dam-like structure that may impede surface water and groundwater flow toward 
Gould's Slough. In addition, the presence of the residuals pile by itself may exert some influence 
on the hydrology of the site. These issues, however, are beyond the scope of this investigation. 
Therefore, the investigation process returned to the procedures outlined in Section D 
(Subsection 2) of the 1987 Manual for characterization of vegetation, soils, and hydrology. 

Although the study site is greater than five acres in size, the site-specific conditions were not 
conducive to establishment of transects. Therefore, the site was traversed on foot, and discrete 
plant communities in each suspect area were identified through visual evaluation. Each 
community was assigned a name and a number, and the location and distribution of each 
community was sketched onto the base map. 

It was determined that normal environmental conditions were likely present at the study site. 
Vegetation communities and the hydrology of the study area observed during the field activities 
do not appear to have been influenced by abnormal precipitation. 

One representative observation point was selected within each plant community. At each 
observation point, the dominant plant species in each vegetation layer within the immediate 
vicinity was visually determined. Dominance was determined according to the criteria provided 
in Step 20 of Section D (Subsection 2) of the 1987 Manual. Plant species were identified using 
various plant identification keys, manuals, and handbooks. The indicator status of each dominant 
species was determined from the National List of Plant Species That Occur In Wetlands: 1988 
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National Summary (U.S. Fish and Wildlife, 1988). A determination was made as to whether the 
majority of dominant vegetative species had an indicator status of Facultative Plant (FAC), 
Facultative Wetland Plant (FACW), or Obligate Wetland Plant (OBL). Information pertaining to 
dominant plant species and corresponding indicator status was recorded on a data form for each 
observation point, and a determination was made whether hydrophytic vegetation was present. 
The results of these determinations are presented in Section 4.0. 

Each plant community was examined for the presence of positive indicators of wetland 
hydrology. Indicators of wetland hydrology were determined according to the criteria provided 
in Part III, Paragraph 49. Findings were recorded on the data forms, and determinations were 
made whether wetland hydrology was present. The results of these determinations are presented 
below. 

As indicated in the 1987 Manual, hydric soils can be assumed to be present at a given 
observation point if either of the following situations was observed: 

(a) All dominant plant species had an indicator status of OBL; or 

(b) All dominant plant species had an indicator status of OBL and/or F ACW, and at least one 
dominant plant species had an indicator status of OBL. 

A soil pit was excavated at two of the six observation points (i.e., only at observation points that 
were not inundated). The soil immediately below the organic layer was examined for hydric soil 
indicators (as described in Part III, Paragraph 44 of the 1987 Manual). The fundamental 
elements of the 1987 Manual soil characterization procedures were addressed, including 
evaluation for the presence of high organic content in the surface horizon, organic streaking in 
the subsurface horizons, and whether the site soils are included on the list of Hydric Soils of the 
United States (National Technical Committee for Hydric Soils, 1991). Indicators requiring field 
chemical analyses (e.g., testing for reducing conditions) were not evaluated. The soil profile at 
each excavation was also compared to the descriptions provided in the SCS soil survey. The 
findings of these evaluations were recorded on the appropriate data form. A determination was 
made as to whether a positive hydric soil indicator was present at each observation point. The 
results of these determinations are presented in Section 6.0 below. 

Based on information recorded on the data forms, a wetland determination was made for each 
observation point. An observation point was determined to be a wetland if all three parameters 
had wetland indicators. 

5.6 Vegetation Data (Principal Plant Communities) 

The following text provides a brief description of the principal plant community in each suspect 
area. Included in the following descriptions is an indication of whether the community satisfies 
the hydrophytic vegetation criterion (i.e., greater than 50 percent of the dominant species 
identified within the community have indicator classifications of OBL, F ACW, or F AC). 
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Community No. 1: Mixed Woodlands Swamp. This community is present immediately south 
and southwest of the residuals pile (Observation Station No. 1). The tree layer provides a 
partially open canopy, and is dominated by white pine (Pinus strobus), quaking aspen (Populus 
tremuloides), tamarack (Larix laricina), and black spruce (Picea mariana). The sapling/shrub 
community is dominated by speckled alder (Alnus rugosa) (known locally as tag alder) and black 
willow (Salix nigra). The herbaceous layer is very diverse, and appears to be dominated by a 
variety of grasses and sedges, horsetail (Equisetum arvense ), a rush (Equisetum spp. ), ferns 
(Onoclea and Cystopteris spp.), and cattail (Typha angustifolia). This community appears to 
satisfy the hydrophytic vegetation criterion. 

Community No.2: Mixed Willow/Cattail Swamp. This community is present immediately 
southwest of the residuals pile (Observation Station No. 2). This community is dominated by 
black willow and cattail. This community appears to satisfy the hydrophytic vegetation criterion. 

Community No.3: Mixed Willow/Grass Swamp. This community is present immediately west of 
the residuals pile (Observation Station No. 3). This community is dominated by black willow and 
marsh grass (possibly a sedge). This community appears to satisfy the hydrophytic vegetation 
criterion. 

Community No.4: Conifer Woodland. This community is present immediately southeast of the 
residuals pile (Observation Station No.4). This community is dominated by white cedar, 
tamarack, black spruce, and red maple (Acer rubrum). The conifers provide a closed canopy. 
Vegetation on the forest floor is sparse, and is dominated by ferns and red maple seedlings. This 
community appears to satisfy the hydrophytic criterion. 

Community No.5: Cedar Swamp. This community is present immediately east of the residuals 
pile (Observation Station No. 5). This community is dominated by white cedar, yellow birch 
(Betula alleghaniensis), speckled alder, tamarack, black spruce, and red maple. The trees 
provide a partially open canopy. Saplings are dominated by speckled alder and red maple. 
Vegetation on the forest floor is fairly sparse, and is dominated by ferns and red maple seedlings. 
This community appears to satisfy the hydrophytic criterion. 

Community No. 6: Mixed Willow/Shrub Swamp. This community is present immediately 
northeast of the residuals pile (Observation Station No. 6). This community is dominated by 
black willow and shrubby cinquefoil (Potentillafruticosa). The herbaceous layer is diverse, 
consisting of various grasses, sedges, cattail, blueflag (Iris versicolor), and cowslip (Caltha 
palustris). This community appears to satisfy the hydrophytic vegetation criterion. 

5.7 Hydrology Data 

Wetland hydrology indicators were present at five of the six observation stations. Inundation and 
soil saturation were the primary indicators present at all observation stations except number 4. 
Consequently, it was determined that wetland hydrology was present at all observation stations 
except number 4. 
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5.8 Soil Data 

Generally, the soils throughout the study site were comprised of sandy soils similar to the SCS 
descriptions. At all observation stations except number 4, a thick organic layer was present in 
the surface horizon. Therefore, it was determined that hydric soils are present at all observation 
stations except number 4. 

6.0 CONCLUSIONS 

6.1 Sampling Results 

During the June 9 through 12, 1998 site sampling visit at the RMA, metals, SVOCs and PCBs 
were detected in waste pile samples at concentrations greater than applicable screening levels. 
Surface water EDQLs for copper, lead, mercury and zinc were exceeded by surface water 
samples collected from areas surrounding the RMA and copper and mercury were detected at 
levels close to the sediment EDQLs. No compounds were detected in groundwater samples at 
levels approaching MCLs. · 

Upon careful review of the analytical data from the June 1998 site sampling visit and the 
previous November 1997 site sampling visit, no trends were recognized with respect to the 
distribution of contaminants with depth or boring location within the waste pile. Some elevated 
levels of metals such as copper were detected in sediment samples collected from the area 
immediately surrounding the waste pile. Based on analytical results from groundwater samples 
GW-2 (November 1997) and OB-14 (June 1998) very low levels ofVOCs (toluene in GW-2 and 
benzene in OB-14) are present in the groundwater in an area that appears to be downgradient of 
the waste pile. 

6.2 Wetlands 

The study site was comprised of the areas immediately surrounding the residuals pile. Wetland 
criteria were satisfied at observation stations numbers 1, 2, 3, 5, and 6. Neither wetland 
hydrology indicators nor hydric soil indicators were present at observation station number 4, 
located southeast of the residuals pile. The area northwest of the residuals pile was not 
evaluated, since field observations indicated that residuals had been deposited to some degree in 
that area, and that the ground surface was slightly built-up due to the deposition. 

The estimated acreage of the area that satisfies wetland criteria is approximately lO to 12 acres. 
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PHOTOGRAPHIC LOG 
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APPENDIX A 

AREA MAPS AND SAMPLE LOCATION MAPS 
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Figure 1: Manistique Papers, Inc. Area Map 
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Photograph No. : 1-1 
Direction: West 

.. 

Time: 1145 
Date: June 9, 1998 

Description: Drill rig stationed at location SLG-6. PID screening is being conducted on 
material in split spoon from sample interval SLG-6( 4-6). 

'· 
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Photograph No. : 1-2 
Direction: Southwest 

Description: Drill rig on station at sample location SLG-7. 

B-2 

Time: 0937 
Date: June 10, 1998 



Photograph No.: 1-3 
Direction: South 

Time: 1035 _ 
Date: June 10, 1998 

Description: Sludge material in split spoon from sample intelval SLG-7(26-28). 
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Photograph No. : 1-4 
Direction: South 

.. 

Time: 1050 
Date: June 10, 1998 

Description: Homogenization of sludge sample SLG-7(32-3.~) in stainless steel bowl. 
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Photograph No.: 1-5 
Direction: Southeast 

.. 

Time: 1117 
Date: June 10, 1998 

Description: Transferring sludge sample SLG-7(38-40) from stainless steel bowl to the 
Bittner Engineering sample collection container. 
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Photograph No.: 1-6 
Direction: South 

.. 

Time: 1200 
Date: June 10, I 998 

Description: Transferring sludge sample SLG-7( 48-50) from the split spoon to the stainless 
steel sample bowl. 
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Photograph No. : 1-7 
Direction: North 

Time: 1530 
Date: June 10, 1998 

Description: Drill rig on station at location SLG-8. PID screening of sludge sample 
SLG-8(29-31 ). 
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Photograph No.: 1-8 
Direction: North 

.. 

Time: 1700 
Date: June 10, 1998 

Description: Photograph of the soil/sludge contact at the ba~e of boring SLG-8. 
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Photograph No.: 1-9 
Direction: South 

No photograph available. 

Description: Photograph of sludge sample SLG-9(6-8) did not develop. 

B-9 

Time: 0830 
Date: June II, 1998 



Photograph No.: 1-10 
Direction: Down 

Description: Sludge sample SLG-9(24-26). 

B-10 

• 

Time: 0915 
Date: June 11, 1998 



Photograph No. : 1-11 
Direction: West 

Description: Sludge sample SLG-9(32-34). 

B-11 

Time: 0942 
Date: June 11, 1998 



Photograph No. : 1-12 
Direction: North 

Description: Sludge sample SLG-9(36-38). 
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Time: 0955 
Date: June 11, 1998 



Photograph No.: 1-13 
Direction: Down 

.. 

Time: 1130 
Date: June 11, 1998 

Description: Collection of surface water in a beaker from surface water and sediment 
sampling location SW/SED-3. 
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Photograph No. : 1-14 
Direction: South 

• 

Time: 1410 
Date: June 11, 1998 

Description: Photograph of surface water and sediment sampling location SW/SED-4 at 
base of small orange flag immediately to the right of the sampling bowl. 

' 
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Photograph No.: 1-15 
Direction: North 

.. 

Time: 0900 
Date: June 12, 1998 

Description: IDW temporary storage area as it appeared prior to TechLaw leaving the site 
on June 12, 1998. 
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Photograph No.: 1-16 
Direction: Southeast 

.. 

Time: 0902 
Date: June 12, 1998 

Description: IDW temporary storage area as it appeared prior to TechLaw leaving the site 
on June 12, 1998. 
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APPENDIXC 

FIELD NOTES 
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"'"'' 0.914 meters 
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meters 3.260 feet 
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kilometers 0.621 mile a 

WEIGHT 

~· 28.350 grams 
pound• 0.453 ~ltograms 

'""" 0.035 ounces 
kllograma 2.204 pounds 

VOtUME 

fluid ounce~ 29.573 milliliters 

""'" 0.473 liters ...... 0.946 liters 
gallOns (U.S.) 3.785 tilers 
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MEASUREMENT CONVERSIONS 

IF YOU KNOW MULTIPLY TO FIND 
BY 

LENGTH 

inches 2.540 centimeters 
feet 30.480 centimeters 
yards 0.914 meters 
miles 1.609 kilometer5 
millimeters 0.039 inches 
centimeters 0.393 inches 
meters 3.260 I eel 
meters 1.093 yards 
kilometers 0.621 miles 

WEIGHT 

ounces 26.350 grams 
pounds 0.453 kilograms 
grams O.Q35 ounces 
kilograms 2.204 pounds 

VOLUME 

lluid ounces 29.573 milliliters 
pints 0.473 liters 
quarts 0.946 liters 
gallons (U.S.) 3.785 liters 
milliliters 0.033 fluid ounces 
liters 1.056 quarts 
liters 0.264 gallons (U.S.) 

TEMPERATURE ----
"C"' ("f • 32) x .555 
"F=("Cx 1.8)+32 

Decimals Milli· 
1001<> oiJQQJ -1/16 .0052 1.5875 

1/B .0104 3.1750 
3116 .0156 4.7625 
114 .0208 6.3500 

5116 .0260 7.9350 

318 .0313 9.5250 
112 .0417 12.700 
5/B .0521 15.875 
314 .0625 19.050 
7/B .0729 22.225 

,. .0833 25.400 ,. . 1667 50.800 
3' .2500 76.200 
4' .3333 101.60 ,. .4167 127.00 

,. .5000 152.40 ,. .5833 177.80 •• .6667 203.20 ,. .7500 228.60 
10" .8333 254.00 ,. .9167 279.40 
1 loot 1.0000 304.80 

11./2L- L£? /7. II I_~\~ 
-~~~~ 
ALL-WEAlliER WRITING PAPER 

Name T;JJ LJ. Qv: II e "1 

Te.cU .. o..vJ 
Address /0 ~ouT}.._ Wct_c..k.v Dr-. Sfe Z./00 

Phone (:5 1-z._) 3'1.5"- 8':r IS" 

Project f\1101..n;5f-;9V€.... PO\.fe/5 I r ... c. 

R es-t.lv"'l~ ~ .. }1\ot.u"-~''-o-t,t A~ 

"Rite in the Rain"~ a unique all-weather writing surface created 
to shed water and to enhance the written image. Makes it 
possible to write sharp, legible field data in any kind of weather . 

a produc1 of 

J. L DARLING CORPORATION 
TACOMA, WA 98424-1017 USA 
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

Sample Number SOIL-9 SLG-9 (24-26) SLG-9 (34-36) EB-1 EB-2 EB-3 OB-14 
(38-40) 

Lab Sample Number A8Fl40101- A8Fl401 01- A8F140101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101-
012 013 014 015 016 017 018 

Matix Solid Solid Solid Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/L ug/L ug/L ug/L 

Acetone 18 UJ 2900 u 2600 u 10 UJ 10 UJ 10 UJ 5.8 J 
Acetonitrile 14000 UJ 13000 UJ 20 UJ 20 UJ 20 UJ 20 UJ 
Acrolein 20 UJ 20 UJ 20 UJ 20 UJ 
Acrylonitrile 92 u 14000 UJ 13000 UJ 20 u 20 UJ 20 u 20 UJ 
Allyl chloride 2.0 u 2.0 UJ 2.0 u 2.0 UJ 

Benzene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 0.38 J 
Bromodichloromethane 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Bromoform 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Bromo benzene 
Bromomethane 9.2 UJ 1400 u 660 u 2.0 u 2.0 UJ 2.0 u 2.0 UJ 
2-Butanone 18 UJ 2900 u 2600 u 10 u 10 UJ 10 u 10 UJ 
n-Butylbenzene 730 200 1 
sec-Buty !benzene 720 u 660 u 
tert-Butylbenzene 720 u 660 u 
Carbon disulfide 4.6 u 720 u 660 u 0.42 J 1.0 UJ 1.0 u 1.0 UJ 

Carbon tetrachloride 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 

Chlorobenzene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Clorodibromomethane 4.6 u 720 u 660 u 
Chloroethane 9.2 u 1400 u 1300 u 2.0 u 2.0 UJ 2.0 u 2.0 UJ 

Chloroform 4.6 u 720 u 660 u 17 15 J 14 1.0 UJ 

Chloromethane 9.2 u 1400 u 1300 u 2.0 u 2.0 UJ 2.0 u 2.0 UJ 
Chloroprene 1.0 u 1.0 UJ 1.0 u 1.0 UJ 

2-Chlorotoluene 720 u 660 u 
--·- -
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

-- -- -- - - - - --

Sample Number SOIL-9 SLG-9 (24-26) SLG-9 (34-36) EB-1 EB-2 EB-3 OB-14 
(38-40) 

Lab Sample Number A8Fl40101- A8F140101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101-
012 013 014 015 016 017 018 

Matix Solid Solid Solid Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/L ug/L ug/L ug/L 

4-Chloroto1uene 720 u 660 u 
Dibromochloromethane 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
1,2-Dibromo-3- 2.0 u 2.0 UJ 2.0 u 2.0 UJ 
chloropropane 
I ,2-Dibromoethane 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Dibromomethane 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
m-Dichlorobenzene 4.6 u 720 u 660 u 
p-Dichlorobenzene 4.6 u 720 u 660 u 
o-Dichlorobenzene 4.6 u 720 u 660 u 
Trans-! ,4-dichloro-2-butene 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 

Dichlorodifluoromethane 9.2 u 1400 u 1300 u 2.0 u 2.0 UJ 2.0 u 2.0 UJ 

1,1-Dichloroethane 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 

I ,2-Dichloroethane 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
cis-! ,2-Dichloroethene 2.3 u 360 u 330 u 
trans-! ,2-Dichloroethene 2.3 u 360 u 330 u 0.50 u 0.50 UJ 0.50 u 0.50 UJ 

I, 1-Dichloroethene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Dichlorofluoromethane 1400 u 1300 u 
I ,2-Dichloropropane 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
I ,3-Dichloropropane 720 u 660 u 
2,2-Dichloropropane 720 u 660 u 
cis- I ,3-Dichloropropene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 

trans-! ,3-Dichloropropene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 

, 1, 1-Di(;_hloroJ.lf()pene ____ 720 u '--~ u 
- ---
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

------------------ ----- ----

Sample Number SOIL-9 SLG-9 (24-26) SLG-9 (34-36) EB-1 EB-2 EB-3 OB-14 
(38-40) 

Lab Sample Number A8Fl40101- A8Fl40101- A8Fl4010 1- A8Fl40101- A8FI40101- A8FI40101- A8Fi40101-
012 013 014 015 016 017 018 

Matix Solid Solid Solid Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/L ug/L ug/L ug/L 

1,4-Dioxane 460 UJ 72000 UJ 66000 UJ 200 UJ 200 UJ 200 UJ 200 UJ 
Etbylbenzene 4.6 u 300 J 910 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Ethyl Methacrylate 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Freon I 13 720 u 660 u 
Hexachlorobutadiene 720 u 660 u 
2-Hexanone 18 u 2900 u 2600 u 10 u 10 UJ 10 u 10 UJ 
Iodomethane 720 u 660 u 1.0 u 1.0 UJ l.O u 1.0 UJ 
Isobutyl alcohol 50 UJ 50 UJ 50 UJ 50 UJ 
lsopropy1benzene 720 u 660 u 
p-Isopropyltoluene 5100 22000 
Methacry1onitrile 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Methylene chloride 4.6 u 720 u 660 u 2.1 1.5 1.4 0.39 J 
Methyl methacrylate 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
4-Methyl-2-pentanone 18 u 2900 u 2600 u 10 u 10 UJ 10 u 10 UJ 
Methyl tert-butyl ether 18 u 2900 u 2600 u 
Naphthalene 1400 J 660 UJ 

1 

1,2-Dibromo-3-chloro- 1400 u 1300 u 
propane 
n-Propylbenzene 350 J 660 u 
Propionitrile 4.0 u 4.0 UJ 4.0 u 4.0 UJ 
Styrene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
1,1, 1,2-Tetrachloroethane 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 

1,1,2,2-Tetrachloroethane 4.6 u 720 u 660 u 1.0 .u 1.0 UJ 1.0 u 1.0 UJ 
--
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VOLATILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

- --------

Sample Number SOIL-9 SLG-9 (24-26) SLG-9 (34-36) EB-1 EB-2 EB-3 OB-14 
(38-40) 

Lab Sample Number A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101-
012 013 014 015 016 017 018 

Matix Solid Solid Solid Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/L ug/L ug/L ug/L 

Tetrachloroethene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Toluene 4.6 u 970 280 J 0.85 J 0.62 J 0.70 J 1.0 UJ 
1,2,3-Trichlorobenzene 720 u 660 u 
I ,2,4-Trichlorobenzene 720 u 660 u 
I, I, 1-Trichloroethane 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
I ,I ,2-Trichloroethane 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Trichloroethene 4.6 u 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ 
Trichlorotluoromethane 9.2 u 1400 u 1300 u 2.0 u 2.0 UJ 2.0 u 2.0 UJ 
I ,2,3-Trichloropropane 720 u 660 u 1.0 u 1.0 UJ 1.0 u 1.0 UJ I 

I ,2,4-Trimethylbenzene 1700 270 J 
I ,3,5-Timethylbenzene 1700 660 u 
Vinyl acetate 2.0 u 2.0 UJ 2.0 u 2.0 UJ 
Vinyl chloride 2.0 u 2.0 UJ 2.0 u 2.0 UJ 

Xvlenes 1.0 u 1.0 UJ 1.0 u I 0 UJ I 

D-4 



VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

Sample Number OB-10 W4R DUP-10 TB-1 SLG-6 (16-18) SLG-6 ( 48-50) SLG-7 (32-34) 

Lab Sample Number ASFIIOI43- A8Fll0143- A8Fll0143- A8Fll0143- ASFI10143- ASF110143- A8Fll0143-
001 002 003 004 006 007 010 

Matix Water Water Water Water Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/L ug/Kg ug/Kg ug/Kg 

Acetone 10 UJ 10 UJ 10 UJ 10 UJ 2500 J 2200 UJ 2300 UJ 
Acetonitrile 20 UJ 20 UJ 20 UJ 20 UJ 12000 u 11000 u 11000 u 
Acrolein 20 UJ 20 UJ 20 UJ 20 UJ 
Acrylonitrile 20 u 20 u 20 u 20 u 12000 UJ 11000 UJ 11000 UJ 
Allyl chloride 2.0 u 2.0 u 2.0 u 2.0 u 
Benzene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Bromodichlorornethane 1.0 u 1.0 u 1.0 u 1.0 590 u 550 u 570 u 
Bromoform 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Bromo benzene 
Bromomethane 2.0 u 2.0 u 2.0 u 2.0 u 1200 u 1100 u 1100 u 
2-Butanone 10 u lO u 10 u 10 u 2600 2200 u 2300 u 
n-Butylbenzene 320 J 260 J 1100 
sec-Butylbenzene 590 u 550 u 940 
tert-Butylbenzene 590 u 550 u 570 u 
Carbon disulfide 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Carbon tetrachloride 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Chi oro benzene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Clorodibromomethane 590 u 550 u 570 u 
Chloroethane 2.0 u 2.0 u 2.0 u 2.0 u 1200 u 1100 u 1100 u 
Chloroform 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Chloromethane 2.0 u 2.0 u 2.0 u 2.0 u 1200 u 1100 u 1100 u 
Ch1oroprene 1.0 u 1.0 u 1.0 u 1.0 ,u 

--
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

Sample Number OB-10 W4R DUP-10 TB-1 SLG-6 (I 6- I 8) SLG-6 ( 48-50) SLG-7 (32-34) 

Lab Sample Number A8Fll0143- A8Fll0!43- A8FIIOI43- A8Fll0143- A8Fll0143- A8FII0143- A8FIIOI43-
001 002 003 004 006 007 010 

IIMatix Water Water Water Water Solid Solid Solid 

,, 

I Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/L ug/Kg ug/Kg ug/Kg 

2-Chlorotoluene 590 u 550 u 570 u 
4-Chlorotoluene 590 u 550 u 570 u 
Dibromochloromethane 1.0 u 1.0 u 1.0 u 1.0 u 
I ,2-Dibromo-3- 2.0 u 2.0 u 2.0 u 2.0 u 
chloropropane 

1,2-Dibromoethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 

Dibromomethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
m-Dichlorobenzene 590 u 550 u 570 u 
p-Dichlorobenzene 590 u 550 u 570 u 
a-Dichlorobenzene 590 u 550 u 570 u 
Trans-! ,4-dichloro-2-butene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 570 
Dichlorodifluoromethane 2.0 u 2.0 u 2.0 u 2.0 u 1200 u 1100 u 1100 u 
I, 1-Dichloroethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
I ,2-Dichloroethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
cis-! ,2-Dichloroethene 300 u 270 u 290 u 
trans-! ,2-Dichloroethene 0.50 u 0.50 u 0.50 u 0.50 u 300 u 270 u 290 u 
I, 1-Dichloroethene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Dichlorofluoromethane 1200 u 1100 u 1100 u 
I ,2-Dichloropropane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
I ,3-Dichloropropane . 590 u 550 u 570 u 
2,2-Dichloropropane 590 u 550 u 570 u 
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

-------- ------ -- -- --------

Sample Number OB-10 W4R DUP-10 TB-1 SLG-6 (16-18) SLG-6 (48-50) SLG-7 (32-34) 

Lab Sample Number A8Fll0143- A8F110143- A8F110143- A8Fll0143- A8FIIOI43- A8F110143- A8F!IOI43-
001 002 003 004 006 007 010 

Matix Water Water Water Water Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug!L ug/L ug/L ug/Kg ug/Kg ug/Kg 

cis-1 ,3-Dichloropropene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
trans-1 ,3-Dichloropropene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
I, 1-Dichloropropene 590 u 550 u 570 u 
1,4-Dioxane 200 UJ 200 UJ 200 UJ 200 UJ 59000 UJ 55000 UJ 57000 UJ 
Ethylbenzene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 180 J 
Ethyl Methacrylate 1.0 u 1.0 u 1.0 u 1.0 u 
Freon 113 590 u 550 u 570 u 
Hexachlorobutadiene 590 u 550 u 570 u 
2-Hexanone 10 u 10 u 10 u 10 u 2400 u 2200 u 2300 u 
lodomethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Isobutyl alcohol 50 UJ 50 UJ 50 UJ 50 UJ 
Isopropylbenzene 590 u 550 u 570 u 
p-Isopropyltoluene 590 u 550 u 570 
Methacrylonitrile 1.0 u 1.0 u 1.0 u 1.0 u 
Methylene chloride 1.0 u 1.0 u 1.0 u 0.32 J 590 u 550 u 570 u 

Methyl methacrylate 1.0 u 1.0 u 1.0 u 1.0 u 
4-Methyl-2-pentanone 10 u 10 u 10 u 10 u 2400 u 2200 u 2300 u 
Methyl tert-butyl ether 2400 u 2200 2300 
Naphthalene 960 J 550 UJ 1700 J 

I ,2-Dibromo-3-chloro- 1200 u 1100 u 1100 u 
propane 
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

Sample Number OB-10 W4R DUP-10 TB-1 SLG-6 (16-18) SLG-6 ( 48-50) SLG-7 (32-34) 

Lab Sample Number A8Fll0143- A8Fl10!43- A8Fll0143- A8Fll0143- A8Fll0143- A8Fll0143- A8Fll0143-
001 002 003 004 006 007 010 

Matix Water Water Water Water Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/L ug/Kg ug!Kg ug/Kg 

n-Propylbenzene 590 u 550 u 520 J 
i 

Propionitrile 4.0 u 4.0 u 4.0 u 4.0 u 
1 Styrene 

'I 
1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 

1\ 1, 1, I ,2-Tetrachloroethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
jl, 1 ,2,2-Tetrachloroethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 

1\ Tetrachloroethene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
'I Toluene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 170 J 710 
!I 1 ,2,3-Trichlorobenzene 590 u 550 u 570 u 

1 ,2,4-Trichlorobenzene 590 u 550 u 570 u 
I, 1, 1-Trichloroethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
1, 1,2-Trichloroethane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Trichloroethene 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
Trichlorofluoromethane 2.0 u 2.0 u 2.0 u 2.0 u 1200 u 1100 u 1100 u 
1 ,2,3-Trichloropropane 1.0 u 1.0 u 1.0 u 1.0 u 590 u 550 u 570 u 
1,2,4-Trimethylbenzene 520 J 490 J 2400 

1,3 ,5-Timethylbenzene 190 J 230 J 2600 

Vinyl acetate 2.0 u 2.0 u 2.0 u 2.0 u 
Vinyl chloride 2.0 u 2.0 u 2.0 u 2.0 u 
Xvlenes 1.0 u 1.0 u 1.0 u 1.0 u 
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

Sample Number SR-I SW-1 SW-2 SW-3 SW-4 DUP-ll 
Lab Sample Number A8FI40101- A8Fl40101- A8FI40101- A8Fl40101- A8Fl40101- A8FI40101-

019 020 021 022 023 024 
Matix Water Water Water Water Water Water 
% Soilds 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/L ug/L ug!L 

Acetone 10 UJ 6.3 J 7.2 J 28 J 20 J 19 1 
Acetonitrile 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 
Acrolein 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 
Acrylonitrile 20 UJ 20 UJ 20 u 20 UJ 20 UJ 20 UJ 
Allyl chloride 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 
Benzene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Bromodichloromethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Bromoform 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ l.O UJ 
Bromobenzene 2.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Bromomethane 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 
2-Butanone 10 UJ 10 UJ 10 u 10 UJ 10 UJ 10 UJ 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 1.0 UJ 1.0 UJ l.O u 1.0 UJ 1.0 UJ 1.0 UJ 
Carbon tetrachloride 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ l.O UJ 
Chlorobenzene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Clorodibromomethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Chloroethane 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 
Chloroform 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Chloromethane 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 1.0 UJ 1.0 UJ 
Chloroprene 
2-Chlorotoluene 
4-Ch!orotoluene 
Dibromochloromethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

Sample Number SR-I SW-1 SW-2 SW-3 SW-4 DUP-ll i 

Lab Sample Number A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- I 

019 020 021 022 023 024 ; 

Matix Water Water Water Water Water Water 
I 

% Soilds 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual I 

Units ug/L ug/L ug/L ug/L ug/L ug/L 

1,2-Dibromo-3- 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 
chloropropane 
1,2-Dibromoethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 

I Dibromomethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
'J m-Dichlorobenzene 
! p-Dichlorobenzene 
a-Dichlorobenzene 
Trans-1 ,4-dichloro-2-butene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Dichloroditluoromethane 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 
1, 1-Dichloroethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
1 ,2-Dichloroethane 

I cis-1,2-Dichloroethene 
11 trans-1 ,2-Dichloroethene 0.50 UJ 0.50 UJ 0.50 u 0.50 UJ 0.50 UJ 0.50 UJ 
11,1-Dichloroethene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
'L Dichlorotluoromethane 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 
! 1,2-Dichloropropane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Jl,3-Dichloropropane 
1 2,2-Dichloropropane 
' cis- I ,3-Dichloropropene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 

trans-! ,3-Dichloropropene 1.0 UJ 1.0 UJ. 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
1, 1-Dichloropropene 

! 1,4-Dioxane 200 UJ 200 UJ 200 UJ 200 UJ 200 UJ 200 UJ 
JEthylbenzene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 

11 Ethyl Methacrylate 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
'J Freon 113 
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VOLATILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

----------- ----- ---------

Sample Number SR-1 SW-1 SW-2 SW-3 SW-4 DUP-11 
Lab Sample Number A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101-

019 020 021 022 023 024 
Matix Water Water Water Water Water Water 
% Soilds 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/L ug/L ug/L 

Hexachlorobutadiene 
2-Hexanone 10 U1 10 UJ 10 u 10 UJ 10 UJ 10 UJ 
Iodomethane 1.0 UJ 1.0 UJ 1.0 u 1.0 U1 1.0 UJ 1.0 U1 
Isobutyl alcohol 50 UJ 50 U1 50 U1 50 UJ 50 U1 
Isopropylbenzene 
p-lsopropyltoluene 
Methacrylonitrile 1.0 UJ 1.0 UJ 1.0 u 1.0 U1 1.0 UJ 1.0 UJ 
Methylene chloride 0.77 1 1.1 J 0.60 1 0.92 J 0.35 J 0.31 1 
Methyl methacrylate 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
4-Methyl-2-pentanone 10 UJ 10 UJ 10 u 10 UJ 10 UJ 10 UJ 
Methyl tert-butyl ether 
Naphthalene 
1 ,2-Dibromo-3-chloro-
propane 
n-Propylbenzene 
Propionitrile 4.0 UJ 4.0 UJ 4.0 u 4.0 UJ 4.0 UJ 4.0 UJ 
Styrene 1.0 UJ 1.0 UJ 1.0 u 1.0 U1 1.0 UJ 1.0 U1 
1,1, 1,2-Tetrachloroethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
I, 1 ,2,2-Tetrachloroethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Tetrachloroethene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Toluene 1.0 UJ 1.0 UJ 0.59 J 1.0 UJ 0.39 1 0.33 J 
1 ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
1,1, 1-Trichloroethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
1,1 ,2-Trichloroethane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
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VOLATILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

~- - ~-- ------ -----~-- --~---

Sample Number SR-I SW-1 SW-2 SW-3 SW-4 DUP-11 
Lab Sample Number A8FI40101- A8Fl40101- A8FI40101- A8Fl40101- A8Fl40101- A8FI40101-

019 020 021 022 023 024 
Matix Water Water Water Water Water Water 
%Soilds 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/L ug/L ug/L 

Trichloroethene 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ 
Trichlorofluoromethane 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 1.0 UJ 1.0 UJ 
I ,2,3-Trichloropropane 1.0 UJ 1.0 UJ 1.0 u 1.0 UJ 1.0 UJ 1.0 UJ I 

I ,2,4-Trimethylbenzene 
I ,3,5-Timethylbenzene 
Vinyl acetate 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 
Vinyl chloride 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 
Xvlenes LQ_ llL_ - 1.0 J 1.0 1.0 UJ 1 0 J 1.0 UJ 
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

Sample Number TB-2 TB-3 SOIL-7(51.5-53) 

Lab Sample Number A8Fl40101- A8Fl40101- A8F110143-
025 026 013 

Matix Water Water Solid 
% Soilds . 

Analyte Result Qual Result Qual Result Qual 

Units ug/L ugfL ugfKg 

Acetone 10 UJ 10 UJ 27 UJ 
Acetonitrile 20 UJ 20 UJ 
Acrolein 20 UJ 20 UJ 
Acrylonitrile 20 UJ 20 UJ 140 u 
Allyl chloride 2.0 UJ 2.0 UJ 
Benzene 1.0 UJ 1.0 UJ 6.9 u 
Bromodichlorornethane 1.0 UJ 1.0 UJ 6.9 u 
Bromoform 1.0 UJ 1.0 UJ 6.9 u 
Bromo benzene 
Bromornethane 2.0 UJ 2.0 UJ 14 UJ 
2-Butanone 10 UJ 10 UJ 27 UJ 
n-Butylbenzene 
sec-Butylbenzene 
tert-Buty !benzene 

Carbon disulfide 1.0 UJ 1.0 UJ 6.9 u 
Carbon tetrachloride 1.0 UJ 1.0 UJ 6.9 u 
Chlorobenzene 1.0 UJ 1.0 UJ 6.9 u 
Clorodibrornomethane 6.9 u 
Chloroethane 2.0 UJ 2.0 UJ 14 u 
Chloroform 1.0 UJ 1.0 UJ 6.9 u 
Chloromethane 2.0 UJ 2.0 UJ 14 u 
Chloroprene 1.0 UJ 1.0 UJ 
2-Chlorotoluene 
4-Chlorotoluene 

I 

Dibromochlorornethane 1.0 UJ 1.0 UJ I 
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VOLA TILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

- ---- --

11 Sample Number TB-2 TB-3 SOIL-7(51.5-53) 

,I Lab Sample Number ASF140101- ASF140101- ASFIIOI43-

I . 
025 026 013 

'IMat1x Water Water Solid 

I % Soilds 
, Analyte Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/Kg 

1,2-Dibromo-3- 2.0 UJ 2.0 UJ 6.9 u 
chloropropane 
I ,2-Dibromoethane 1.0 UJ 1.0 UJ 
Dibromomethane 1.0 UJ 1.0 UJ 
m-Dichlorobenzene 6.9 u 
p-Dichlorobenzene 6.9 u ' 

a-Dichlorobenzene 6.9 u 
Trans-! ,4-dichloro-2-butene 1.0 UJ 1.0 UJ 
Dichloroditluorornethane 2.0 UJ 2.0 UJ 14 u 
I, 1-Dichloroethane 1.0 UJ 1.0 UJ 6.9 u 
I ,2-Dichloroethane 1.0 UJ 1.0 UJ 6.9 u 
cis-! ,2-Dichloroethene 3.4 u 
trans-! ,2-Dichloroethene 0.50 UJ 0.50 UJ 3.4 u 
I, 1-Dichloroethene 1.0 UJ 1.0 UJ 6.9 u 
Dichlorotluoromethane 2.0 UJ 2.0 UJ 
I ,2-Dichloropropane 1.0 UJ 1.0 UJ 6.9 u 
I ,3-Dichloropropane 
2,2-Dichloropropane 

cis-! ,3-Dichloropropene 1.0 UJ 1.0 UJ 6.9 u 
trans-! ,3-D ichl oro propene 1.0 UJ 1.0 UJ 6.9 u 
I, 1-Dichloropropene 
I ,4-Dioxane 200 UJ 200 UJ 690 UJ 
Ethylbenzene 1.0 UJ 1.0 UJ 6.9 u 
Ethyl Methacrylate 1.0 UJ 1.0 UJ 

J'reon 113 _ 
----- -· -· - - - L__ L._ -- -· 
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VOLATILE ORGANIC COMPOUNDS- DATA V ALIDAT!ON SUMMARY TABLES 

Sample Number TB-2 TB-3 SOIL-7(51.5-53) 

Lab Sample Number A8Fl40l0l- A8F140101- A8Fl10143-
025 026 013 

Matix Water Water Solid 

% Soilds 
Analyte Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/Kg 

Hexachlorobutadiene 
2-Hexanone 10 UJ 10 UJ 27 u 
Iodomethane 1.0 UJ 1.0 UJ 
Isobutyl alcohol 50 UJ 50 UJ 
Isopropyl benzene 

p-Isopropyltoluene 
Methacrylonitrile 1.0 UJ 1.0 UJ 
Methylene chloride 0.94 J 0.98 J 6.9 u 
Methyl methacrylate 1.0 UJ 1.0 UJ 
4-Methyl-2-pentanone 10 UJ 10 UJ 27 u 
Methyl tert-butyl ether 27 u 
Naphthalene 

I ,2-Dibromo-3-chloro-
propane 

n-Propylbenzene 

Propionitrile 4.0 UJ 4.0 UJ 
Styrene 1.0 UJ 1.0 UJ 6.9 u 
1, l, l ,2-Tetrachloroethane 1.0 UI 1.0 UJ 
l, I ,2,2-Tetrachloroethane 1.0 UJ 1.0 UJ 6.9 u 
Tetrach1oroethene 1.0 UJ 1.0 UJ 6.9 u 
Toluene 0.28 J 0.26 J 3.7 J 

1,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 

1, l, 1-Trichloroethane 1.0 UJ 1.0 UJ 6.9 u 
I, I ,2-Trichloroethane 1.0 UJ 1.0 UJ 6.9 u 
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VOLATILE ORGANIC COMPOUNDS- DATA VALIDATION SUMMARY TABLES 

--· 

Sample Number TB-2 TB-3 SOIL-7(51.5-53) 

Lab Sample Number A8Fl40101- A8Fl40101- A8Fll0143-
025 026 013 

Matix Water Water Solid 
% Soilds 
Analyte Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/Kg 

Trichloroethene 1.0 UJ 1.0 UJ 6.9 u 
Trichlorofluoromethane 2.0 UJ 2.0 UJ 14 u 
1 ,2,3-Trichloropropane 1.0 UJ 1.0 UJ u 
1,2,4-Trimethylbenzene 
1,3,5-Timethylbenzene 
Vinyl acetate 2.0 UJ 2.0 UJ 
Vinyl chloride 2.0 UJ 2.0 UJ 
Xylenes 1.0 UJ 1.0 UJ 
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'TCLP VOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number PRS-l 
Lab Sample Number A8FIIOI43-

008 
Matix Solid 

Analyte Result Qual 

Units mg!L 

Benzene 0.025 u 
Carbon tetrachloride 0.025 u 
Chlorobenzene 0.025 u 
Chloroform 0.025 u 
I ,2-Dichloroethane 0.025 u 
I, 1-Dichloroethylene 0.025 u 
Methyl ethyl ketone 0.063 J 
Tetrachloroethylene 0.025 u 
Trichloroethylene 0.025 u 

! \i invl chloride 0.050 u 
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GC/MS SEMIVOLA TILES- DATA VALIDATION SUMMARY TABLES 

--· -~ 

Sample Number SLG-9 EB-1 EB-2 EB-3 OB-14 SR-I 
(34-36) 

Lab Sample Number A8Fl40101- A8F140101- A8Fl40101- A8Fl40101- A8Fl40101- A8F140101-
014 015 016 017 018 019 

Matix Solid Water Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/L ug/L ug/L ug/L ug/L 

Acenaphthene 870 u 10 u 10 u 10 u 10 u 10 u 
Acenaphthylene 870 u 10 u 10 u 10 u 10 u 10 u 
Acetophenone 300 J 10 u 10 u 10 u 10 u 10 u 
2-Acetylaminofluorene 8700 u 100 u 100 u 100 u 100 u 100 u 
4-Aminobiphenyl 4200 u 50 u 50 u 50 u 50 u 50 u 
Aniline 870 u 10 u 10 u 10 u 10 u 10 u 
Anthracene 870 u 10 u 10 u 10 u 10 u 10 u 
Aramite 1700 u 20 u 20 u 20 u 20 u 20 u 
Benzo( a)anthracene 870 u 10 u 10 u 10 u 10 u 10 u 
Benzo(a)pyrene 870 u 10 u 10 u 10 u 10 u 10 u 
Benzo(b )fluoranthene 870 u 10 u 10 u 10 u 10 u 10 u 
Benzo(ghi)perylene 870 u 10 u 10 u 10 u 10 u 10 u 
Benzo(k)fluoranthene 870 u 10 u 10 u 10 u 10 u 10 u 
Benzyl alcohol 870 u 10 u 10 u 10 u 10 u 10 u 
4-Bromophenyl phenyl ether 870 u 10 u 10 u 10 u 10 u 10 u 
Butyl benzyl phthalate 870 u 10 u 10 u 10 u 10 u 10 u 
2-sec-Butyl-4,6-dinitrophenol 1700 u 20 u 20 u 20 u 20 u 20 u 
4-Chloroaniline 870 u 10 u 10 u 10 u 10 u 10 u 
Chlorobenzilate 870 u 10 u 10 u 10 u 10 u 10 u 
bis(2-Chloroethoxy)methane 870 u 10 u 10 u 10 u 10 u 10 u 
bis(2-Chloroethyl)ether 870 u 10 u 10 u 10 u 10 u 10 u 
bis(2-Chloro-l-methylethyl)ether 870 u 10 u 10 u 10 u 10 u 10 u 
4-Chloro-2-methylphenol 870 u 10 u 10 u 10 u 10 u 10 u 
2-Chloronaphthalene 870 u 10 u 10 u 10 u 10 u 10 u 
2-Chlorophenol 870 u 10 u 10 u 10 u 10 u 10 u 
4-Ch1oropheny1 phenyl ether 870 u 10 u 10 u 10 u 10 u 10 u 
Chrysene 870 u 10 u 10 u 10 u 10 u 10 u 
Diallate 1700 u 20 u 20 u 20 u 20 u 20 u 
Dibenz(a,h)anthracene -· 870 u L__ _l(l u 10 u 10 u 10 u 10 u 

- -- -- -
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number SLG-9 EB-1 EB-2 EB-3 OB-14 SR-1 
(34-36) 

Lab Sample Number A8Fl40101- A8F140101- A8F140101- A8F140101- A8FI40101- A8F140101-
014 015 016 017 018 019 

Matix Solid Water Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/L ug/L ug/L ug/L ug/L 

Dibenzofuran 870 u 10 u 10 u 10 u 10 u 10 u 
Di-n-butyl phthalate 870 u 10 u 10 u 10 u 10 u 10 u 
I ,2-Dichlorobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
1 ,3-Dich1orobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
1 ,4-Dich1orobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
3,3'-Dich1orobenzidine 4200 u 50 u 50 u 50 u 50 u 50 u 
2,4-Dichlorophenol 870 u 10 u 10 u 10 u 10 u 10 u 
2,6-Dichlorophenol 870 u 10 u 10 u 10 u 10 u 10 u 
Diethyl phthalate 870 u 10 u 10 u 10 u 10 u 10 u 
Dimethoate 1700 u 20 u 20 u 20 u 20 u 20 u 
p-Dimethy1aminoazobenzene 1700 u 20 u 20 u 20 u 20 u 20 u 
Disulfoton 4200 u 50 u 50 u 50 u 50 u 50 u 
7, 12-Dimethylbenz(a)-anthracene 1700 u 20 u 20 u 20 u 20 u 20 u 
3,3'-Dimethylbenzidine 4200 u 50 u 50 u 50 u 50 u 50 u 
a,a-Dimethylphenethylamine 4200 u 50 u 50 u 50 u 50 u 50 u 
2,4-Dimethy !phenol 870 u 10 u 10 u 10 u 10 u 10 u 
Dimethyl phthalate 870 u 10 u 10 u 10 u 10 u 10 u 
1 ,3-Dinitrobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
4,6-Dinitro-2-methylphenol 4200 u 50 u 50 u 50 u 50 u 50 u 
2,4-Dinitrophenol 4200 u 50 u 50 u 50 u 50 u 50 u 
2,4-Dinitrotoluene 870 u 10 u 10 u 10 u 10 u 10 u 
2,6-Dinitrotoluene 870 u 10 u 10 u 10 u 10 u 10 u 
Di-n-octyl phthalate 870 u 10 u 10 u 10 u 10 u 10 u 
Diphenylamine 870 u 10 u 10 u 10 u 10 u 10 u 
bis(2-Ethylhexyl)phthalate 680 J 10 u 10 u 3.2 J 10 u 10 u 
Ethyl methanesulfonate 870 u 10 u 10 u 10 u 10 u 10 u 
Famphur 8700 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 
Fluoranthene 870 u 10 u 10 u 10 u 10 u 10 u 

1 Fluorene 870 u 10 u 10 u 10 u 10 u 10 u 
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number SLG-9 EB-1 EB-2 EB-3 OB-14 SR-I 
(34-36) 

Lab Sample Number A8Fl40101- A8Fl40!01- A8Fl401 01- A8FI40101- A8F!40101- A8F140101-
014 015 016 017 018 0!9 

Matix Solid Water Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/L ug/L ug/L ug/L ug/L 

Hexachlorobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
Hexach!orobutadiene 870 u 10 u 10 u 10 u 10 u 10 u 
Hexachlorocyclopentadiene 4200 u 50 u 50 u 50 UJ 50 UJ 50 UJ 
Hexachloroethane 870 u 10 u 10 u 10 u 10 u 10 u 
Hexachloropropene 8700 u 100 u 100 u 100 u 100 u 100 u 
IndenO( I ,2,3-cd)pyrene 870 u 10 u 10 u 10 u 10 u 10 u 
1sophorone 870 u 10 u 10 u 10 u 10 u 10 u 
Isosafrole 1700 u 20 u 20 u 20 u 20 u 20 u 
Methapyrilene 4200 UJ 50 UJ 50 u 50 u 50 u 50 u 
3-Methylcholanthrene 1700 u 20 u 20 u 20 u 20 u 20 u 
Methyl methanesulfonate 870 u 10 u 10 u 10 u 10 u 10 u 
2-Methylnaphthalene 390 J 10 u 10 u 10 u 10 u 10 u 
2-Methylphenol 220 J 10 u 10 u 10 u 10 u 10 u 
3-Methylpheno1 2700 # 10 u 10 u 10 u 10 u 10 u 
4-Methylphenol 2700 # 10 u 10 u 10 u 10 u 10 u 
Naphthalene 870 u 10 u 10 u 10 u !0 u 10 u 
I A-Naphthoquinone 4200 u 50 u 50 u 50 u 50 u 50 u 
1-Naphthylamine 870 UJ 10 UJ 10 u 10 u 10 u 10 u 
1-2-Naphthylamine 870 u 10 u 10 u 10 u 10 u 10 u 
2-Nitroaniline 4200 u 50 u 50 u 50 u 50 u 50 u 
3-Nitroaniline 4200 u 50 u 50 u 50 u 50 u 50 u 
4-Nitroaniline 4200 u 50 u 50 u 50 u 50 u 50 u 
Nitrobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
2-Nitrophenol 870 u 10 u 10 u 10 u 10 u 10 u 
4-Nitrophenol 4200 u 50 u 50 u 50 u 50 u 50 u 
4-Nitroquinoline-1-oxide 8700 u 100 u 100 u 100 UJ 100 UJ 100 UJ 

N-Nitrosodi-n-butylamine 870 u 10 u 10 u 10 u 10 u 10 u 
N-Nitrosodiethylamine 870 u 10 u 10 u 10 u 10 u 10 u 
-- -·· -·-· --- - --
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number SLG-9 EB-1 EB-2 EB-3 OB-14 SR-I 
(34-36) 

Lab Sample Number A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101-
014 015 016 017 018 019 

Matix Solid Water Water Water Water Water 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/L ug/L ug/L ug/L ug/L 

N-Nitrosodimethylamine 870 u 10 u 10 u 10 u 10 u 10 u 
N-Nitrosodiphenylamine 870 u 10 u 10 u 10 u 10 u 10 u 
N-Nitrosodi-n-propylamine 870 u 10 u 10 u 10 u 10 u 10 u 
N-Nitrosomethylethylamine 870 u 10 u 10 u 10 u 10 u 10 u 
N-Nitrosomorpholine 870 u 10 u 10 u 10 u 10 u 10 u 
N-Nitrosopyrrolidine 870 u 10 u 10 u 10 u 10 u 10 u 
5-Nitro-o-to lui dine 1700 u 20 u 20 u 20 u 20 u 20 u 
Pentachlorobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
Pentachloroethane 4200 u 50 u 50 u 50 u 50 u 50 u 
Pentachloronitrobenzene 4200 u 50 u 50 u 50 u 50 u 50 u 
Pentachlorophenol 870 u . 10 u 10 u 10 u 10 u 10 u 
Phenacetin 1700 u 20 u 20 u 20 u 20 u 20 u 
Phenanthrene 870 u 10 u 10 u 10 u 10 u 10 u 
Phenol 3500 1.4 J 10 u 10 u 10 u 10 u 

I 

p-Phenylene diamine 8700 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 

Ph orate 4200 u 50 u 50 u 50 u 50 u 50 u 
2-Picoline 1700 u 20 u 20 u 20 u 20 u 20 u 
Pronamide 1700 u 20 u 20 u 20 u 20 u 20 u 
Pyrene 870 u 10 u 10 u 10 u 10 u 10 u 
Pyridine 1700 u 20 u 20 u 20 u 20 u 20 u 
Safrole 1700 u 20 u 20 u 20 u 20 u 20 u 
Tetraethyldithiopyrophosphate 4200 u 50 u 50 u 50 u 50 u 50 u 
I ,2,4,5-Tetrachlorobenzene 870 u 10 u 10 u 10 u 10 u 10 u 
2,3,4,6-Tetrach1oropheno1 4200 u 50 u 50 u 50 u 50 u 50 u 

--- ---
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' 

Sample Number 

Lab Sample Number 

Matix 

Analyte 

Units 

Thionazin 

o-Toluidine 

I ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

0,0,0-Triethylphosphorothioate 

1,3,5-Trinitrobenzene 

GC/MS SEMIVOLA TILES - DATA VALIDATION SUMMARY TABLES 

SLG-9 EB-1 EB-2 EB-3 OB-14 
(34-36) 

A8Fl40!0l- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40!01-
014 015 016 017 018 
Solid Water Water Water Water 

Result Qual Result Qual Result Qual Result Qual Result Qual 

ug/Kg ug/L ug/L ug/L ug/L 

4200 u 50 u 50 u 50 u 50 u 
1700 u 20 u 20 u 20 u 20 u 
870 u 10 u 10 u 10 u 10 u 
870 u 10 u 10 u 10 u 10 u 
870 u 10 u 10 u 10 u lO u 

4200 u 50 u 50 u 50 u 50 u 
4200 u 50 u 50 u 50 u 50 u 
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SR-1 

A8Fl40101-
019 
Water 

Result Qual 

ug/L 

50 u 
20 u 
lO u 
10 u 
10 u 

i 

50 u 
50 u 



GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number OB-10 W4R DUP-10 SOJL-6 SLG-6 SLG-6 
(57.5-59) (16-18) (48-50) 

Lab Sample Number A8Fll0143- A8Fll0143- A8FII0143- A8Fll0143- A8Fll0143- A8Fll0143-
001 002 003 005 006 007 

Matix Water Water Water Solid Solid Solid 

%Solids 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/Kg ug/Kg ug/Kg 

Acenaphthene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Acenaphthylene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Acetophenone 10 u 10 u 10 u 1600 u 3100 u 720 u 
2-Acetylaminofluorene 100 u 100 u 100 u 16000 u 31000 u 7200 u 
4-Aminobiphenyl 50 u 50 u 50 u 7600 u 15000 u 3500 u 
Aniline 10 u 10 u 10 u 1600 u 3100 u 720 u 
Anthracene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Aramite 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Benzo(a)anthracene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Benzo(a)pyrene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Benzo(b )fluoranthene 10 u 10 u 10 u 1600 u 3100 u 720 u 
720Benzo(ghi)perylene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Benzo(k)fluoranthene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Benzyl alcohol 10 u 10 u 10 u 1600 u 3100 u 720 u 
4-Bromophenyl phenyl ether 10 u 10 u 10 u 1600 u 3100 u 720 u 
Butyl benzyl phthalate 10 u 10 u 10 u 1600 u 3100 u 1400 u 
2-sec-Butyl-4,6-dinitrophenol 20 u 20 u 20 u 3100 u 6300 u 720 u 

-

4-Chloroaniline 10 u 10 u 10 u 1600 u 3100 u 720 u 
Chlorobenzilate 10 u 10 u 10 u 1600 u 3100 u 720 u 
bis(2·Chloroethoxy)methane 10 u 10 u 10 u 1600 u 3100 u 720 u 
bis(2-Chloroethyl)ether 10 u 10 u 10 u 1600 u 3100 u 720 u 
bis(2-Chloro-l-methy lethyl)etber 10 u 10 u 10 u 1600 u 3100 u 720 u 
4-Chloro-2-methylphenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
2-Chloronaphthalene 10 u 10 u 10 u 1600 u 3100 u 720 u 
2-Chlorophenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
4-Chlorophenyl phenyl ether 10 u 10 u 10 u 1600 u 3100 u 720 u 
Chrysene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Diallate 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Dibenz(a,h)anthracene 10 u 10 u 10 u 1600 u 3100 u 720 u 
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number OB-IO W4R DUP-10 SOIL-6 SLG-6 SLG-6 
(57.5-59) (16-18) (48-50) 

Lab Sample Number A8Fii0!43- A8FII0!43- A8Fll0!43- A8Fl!OI43- A8Fll0143- A8Fll0!43-
001 002 003 005 006 007 

Matix Water Water Water Solid Solid Solid 
%Solids 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/Kg ug/Kg ug/Kg 

Dibenzofuran 10 u 10 u 10 u 1600 u 3100 u 720 u 
Di-n-butyl phthalate 10 u 10 u 10 u 1600 u 3100 u 720 u 
I ,2-Dichlorobenzene 10 u 10 u 10 u 1600 u 3100 u 720 u 
I ,3-Dichlorobenzene 10 u 10 u 10 u 1600 u 3100 u 720 u 
I ,4-Dichlorobenzene 10 u 10 u 10 u !600 u 3100 u 720 u 
3,3'-Dichlorobenzidine 50 u 50 u 50 u 7600 u 15000 u 3500 u 
2,4-Dichlorophenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
2,6-Dichlorophenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
Diethyl phthalate 10 u 10 u 10 u 1600 u 3100 u 720 u 
Dimethoate 20 u 20 u 20 u 3100 u 6300 u 1400 u 
p-Dimethylaminoazobenzene 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Disulfoton 50 u 50 u 50 u 7600 u 15000 u 3500 u 
7, 12-Dimethy !benz( a )-anthracene 20 u 20 u 20 u 3100 u 6300 u 1400 u 
3,3'-Dimethylbenzidine 50 u 50 u 50 u 7600 u 15000 u 3500 u 
a,a-Dimethylphenethylamine 50 u 50 u 50 u 7600 u 15000 u 3500 u 
2,4-Dimethylphenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
Dimethyl phthalate 10 u 10 u 10 u !600 u 3100 u 720 u 
1 ,3-Dinitrobenzene 10 u 10 u 10 u 1600 u 3100 u 720 u 
4,6-Dinitro-2-methylphenol 50 u 50 u 50 u 7600 u 15000 u 3500 u 
2,4-Dinitrophenol 50 u 50 u 50 u 7600 u 15000 u 3500 u 
2,4-Dinitrotoluene 10 u 10 u 10 u 1600 u 3100 u 720 u 
2,6-Dinitrotoluene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Di-n-octyl phthalate 10 u 10 u 10 u 1600 u 3100 u 720 u 
Diphenylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 
bis(2-Ethylhexyl)phthalate 10 u 2.8 B 10 u 1600 B 1700 1 490 J 

Ethyl methanesulfonate 10 u 10 u 10 u 1600 u 3100 u 720 u I 
Famphur !00 UJ 100 UJ 100 UJ 16000 UJ 31000 UJ 7200 UJ 
Fluoranthene 10 u 10 u 10 u 1600 u 3100 u 720 u I 
Fluorene 10 u 10 u 10 u 1600 u , 310() u ___ no ,u_] 
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GC/MS SEMIVOLA TILES- DATA VALIDATION SUMMARY TABLES 

-

Sample Number OB-10 W4R DUP-10 SOIL-6 SLG-6 SLG-6 
(57.5-59) (16-18) (48-50) 

Lab Sample Number A8Fll0143- A8Fl10143- A8Fll0143- A8FIIOI43- A8FIIOI43- A8Fil0143-
001 002 003 005 006 007 

Matix Water Water Water Solid Solid Solid 

%Solids 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug!L ug/Kg ug/Kg ug/Kg 

Hexachlorobenzene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Hexachlorobutadiene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Hexachlorocyclopentadiene 50 UJ 50 u 50 u 7600 u 15000 u 3500 u 
Hexachloroethane 10 u 10 u 10 u 1600 u 3100 u 720 u 
Hexachloropropene 100 u 100 u 100 u 16000 u 31000 u 7200 u 
In de no I ,2,3-cd)pyrene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Isophorone 10 u 10 u 10 u 1600 u 3100 u 720 u 
Isosafrole 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Methapyrilene 50 u 50 u 50 u 7600 u 15000 u 3500 u 
3-Methylcholanthrene 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Methyl methanesulfonate 10 u 10 u 10 u 1600 u 3100 u 720 u 
2-Methylnaphthalene 10 u 10 u 10 u 1600 u 1100 J 170 J 

2-Methylphenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
3-Methylphenol 10 u 10 u 10 u 1600 u 3300 # 720 u 
4-Methylphenol 10 u 10 u 10 u 1600 u 3300 # 720 u 
Naphthalene 10 u 10 u 10 u 1600 u 3100 u 720 u 
I ,4-Naphthoquinone 50 u 50 u 50 u 7600 u 15000 u 3500 u 
1-Naphthylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 
1-2-Naphthylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 
2-Nitroaniline 50 u 50 u 50 u 7600 u 15000 u 3500 u 
3-Nitroaniline 50 u 50 u 50 u 7600 u 15000 u 3500 u 
4-Nitroaniline 50 u 50 u 50 u 7600 u 3100 u 3500 u 
Nitrobenzene 10 u 10 u 10 u 1600 u 3100 u 720 u 
2-Nitrophenol 10 u 10 u 10 u 1600 u 15000 u 720 u 
4-Nitropheno1 50 u 50 u 50 u 7600 u 31000 u 3500 u 
4-Nitroquinoline-1-oxide 100 UJ 100 u 100 u 16000 u 3100 u 7200 u 
N-Nitrosodi-n-butylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 
N-Nitrosodiethy1amine 10 u 10 u 10 u 1600 u 3100 u 720 u 

-- ---
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

- --- --- --- ------------·--·-·-·-·----·----------------

Sample Number OB-10 W4R DUP-10 SOIL-6 SLG-6 SLG-6 
(57.5-59) (16·18) (48-50) 

Lab Sample Number A8FII0143- A8F110143- A8F110143- A8FI10143- A8F110143- A8F110143-
001 002 003 005 006 007 

Matix Water Water Water Solid Solid Solid 
%Solids 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/Kg ug/Kg ug/Kg 

· N-Nitrosodimethylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 
'IN-Nitrosodiphenylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 

I 

N-Nitrosodi-n-propylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 
1 N-Nitrosomethylethylamine 10 u 10 u 10 u 1600 u 3100 u 720 u 
[ N-Nitrosomorpholine 10 u 10 u 10 u 1600 u 3100 u 720 u 

N-Nitrosopyrrolidine 10 u 10 u 10 u 1600 u 3100 u 720 u 
5-Nitro-o-toluidine 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Pentachlorobenzene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Pentachloroethane 50 u 50 u 50 u 7600 u 15000 u 3500 u 
Pentachloronitrobenzene 50 u 50 u 50 u 7600 u 15000 u 3500 u 
Pentachlorophenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
Phenacetin 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Phenanthrene 10 u 10 u 10 u 1600 u 3100 u 720 u 
Phenol 10 u 10 u 10 u 1600 u 620 J 720 u 

1
1 
p-Phenylene diamine 100 UJ 100 UJ 100 UJ 16000 UJ 31000 UJ 7200 UJ 

I Phorate 50 u 50 u 50 u 7600 u 15000 u 3500 u 
[
1
2-Picoline 20 u 20 u 20 u 3100 u 6300 u 1400 u 

I Pronamide 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Pyrene 10 u 10 u 10 u 1600 u 6100 u 720 u 
Pyridine 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Safrole 20 u 20 u 20 u 3100 u 6300 u 1400 u 
Tetraethyldithiopyrophosphate 50 u 50 u 50 u 7600 u 15000 u 3500 u 
I ,2,4,5-Tetrachlorobenzene 10 u 10 u 10 u !600 u 3100 u 720 u 
2,3 ,4 ,6-Tetrach lorophenol 50 u 50 u 50 u 7600 u 15000 u 3500 u 
------· -- -· -·· -- ----- -- - --
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number OB-10 W4R DUP-10 SOIL-6 SLG-6 SLG-6 
(57.5-59) (16-18) (48-50) 

Lab Sample Number A8Fll0143- A8Fll0143- A8Fll0143- A8Fl10143- A8Fll0143- A8FIIOI43-
001 002 003 005 006 007 

Matix Water Water Water Solid Solid Solid 

%Solids 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug/Kg ug/Kg ug/Kg 

Thionazin 50 u 50 u 50 u 7600 u 15000 u 3500 u 
o-Toluidine 20 u 20 u 20 u 3100 u 6300 u 1400 u 
1,2.4-Trich1orobenzene 10 u 10 u 10 u 1600 u 3100 u 720 u 
2.4,5-Trichloropheno1 10 u 10 u 10 u 1600 u 3100 u 720 u 
2,4,6-Trichlorophenol 10 u 10 u 10 u 1600 u 3100 u 720 u 
0, 0, 0-Triethylphosphoroth ioate 50 u 50 u 50 u 7600 u 15000 u 3500 u 
I ,3,5-Trinitrobenzene 50 u 50 u 50 u 7600 u 15000 u 3500 u I 
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

- - - - - ··- - ---·- -·-·-- ---·--

Sample Number PRS-1 SLG-7(32-34) SOIL-7(51.5-53)_, 

Lab Sample Number A8Fl10143- A8FI10143- A8FI10143-
008 010 013 

Matix Solid Solid Solid . 

Analyte Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg 

1! Acenaphthene 7300 u 3800 u 1300 u 
1 Acenaphthylene 7300 u 3800 u 1300 u 
I 

Acetophenone 7300 u 3800 u 1300 u 
2-Acetylaminofluorene 73000 u 38000 u 13000 u 
4-Aminobiphenyl 35000 u 18000 u 6400 u 
Aniline 7300 u 3800 u 1300 u 
Anthracene 7300 u 3800 u 1300 u 
Aramite 15000 u 7500 u 2600 u 
Benzo(a)anthracene 7300 u 3800 u 1300 u 
Benzo(a)pyrene 7300 u 3800 u 1300 u 
Benzo(b )fluoranthene 7300 u 3800 u 1300 u 
Benzo(ghi)perylene 7300 u 3800 u 1300 u 
Benzo(k)fluoranthene 7300 u 3800 u 1300 u 
Benzyl alcohol 7300 u 3800 u 1300 u 
4-Bromophenyl phenyl ether 7300 u 3800 u 1300 u 
Butyl benzyl phthalate 7300 u 3800 u 1300 u 
2-sec-Butyl-4,6-dinitrophenol 15000 u 7500 u 2600 u 
4-Chloroaniline 7300 u 3800 u 1300 u 
Chlorobenzilate 7300 u 3800 u 1300 u 
bis(2-Chloroethoxy)methane 7300 u 3800 u 1300 u 
bis(2-Chloroethyl)ether 7300 u 3800 u 1300 u 
bis(2-Chloro-1-methylethyl)ether 7300 u 3800 u 1300 u 
4-Chloro-2-methylphenol 7300 u 3800 u 1300 u 
2-Chloronaphthalene 7300 u 3800 u 1300 u 
2-Chlorophenol 7300 u 3800 u 1300 u 
4-Chlorophenyl phenyl ether 7300 u 3800 u 1300 u 
Chrysene 7300 u 3800 u 1300 u 
Diallate 15000 u 7500 u 2600 u 
Dibenz( a,h )anthracene 7300 u 3800 u 1300 u 
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GC/MS SEMIVOLA TILES- DATA VALIDATION SUMMARY TABLES 

Sample Number PRS-1 SLG-7(32-34) SOIL-7(51.5-53) 

Lab Sample Number A8Fll 0143- A8F1 10143- A8FIIOI43-
008 010 013 

Matix Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg 

Dibenzofuran 7300 u 3800 u 1300 u 
Di-n-butyl phthalate 7300 u 2300 J 1300 u 
1 ,2-Dichlorobenzene 7300 u 3800 u 1300 u 
I ,3-Dichlorobenzene 7300 u 3800 u 1300 u 
I ,4-Dichlorobenzene 7300 u 3800 u 1300 u 
3,3'-Dichlorobenzidine 35000 u 18000 u 6400 u 
2,4-Dichlorophenol 7300 u 3800 u 1300 u 
2,6-Dichlorophenol 7300 u 3800 u 1300 u 
Diethyl phthalate 7300 u 3800 u 1300 u 
Dimethoate 15000 u 7500 u 2600 u 
p-Dimethylaminoazobenzene 15000 u 7500 u 2600 u 
Disulfoton 35000 u 18000 u 6400 u 
7, 12-Dimethy !benz( a )-anthracene 15000 u 7500 u 2600 u 
3 ,3'-Dimethylbenzidine 35000 u 18000 u 6400 u 
a,a-Dimethylphenethylamine 35000 u 18000 u 6400 u 
2,4-Dimethylphenol 7300 u 3800 u 1300 u 
Dimethyl phthalate 7300 u 3800 u 1300 u 
1 ,3-Dinitrobenzene 7300 u 3800 u 1300 u 
4,6-Dinitro-2-methylphenol 35000 u 18000 u 6400 u 
2,4-Dinitrophenol 35000 u 18000 u 6400 u 
2,4-Dinitrotoluene •. 7300 u 3800 u 1300 u 
2,6-Dinitrotoluene 7300 u 3800 u 1300 u 
Di-n-octyl phthalate 7300 u 3800 u 1300 u 
Diphenylamine 7300 u 3800 u 1300 u 
bis(2-Ethylhexyl)phthalate 2800 J 2400 J 1300 u 
Ethyl methanesulfonate 7300 u 3800 u 1300 u 
Famphur 73000 UJ 38000 UJ 13000 UJ 

Fluoranthene 7300 u 3800 u 1300 u 
Fluorene 7300 u 3800 u 1300 u 
Hexachlorobenzene 7300 u 3800 u 1300 u 

-------

It' 
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GC/MS SEMI VOLA TILES- DATA VALIDATION SUMMARY TABLES 

- - -- ·-·----- --··---
Sample Number PRS-1 SLG-7(32-34) SOIL-7(51.5-53) 

Lab Sample Number A8Fll0143- A8Fl10143- A8Fll0143-
008 010 013 

Matix Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg 

Hexachlorobutadiene 7300 u 3800 u 1300 u 
Hexachlorocyclopentadiene 35000 u 18000 u 6400 u 
Hexachloroethane 7300 u 3800 u 1300 u 
Hexachloropropene 73000 u 38000 u 13000 u 
lndeno( I ,2,3 -cd)pyrene 7300 u 3800 u 1300 u 
Isophorone 7300 u 3800 u 1300 u 
lsosafrole 15000 u 7500 u 2600 u 
Methapyrilene 35000 u 18000 u 6400 u 
3-Methylcholanthrene 15000 u 7500 u 2600 u 
Methyl methanesulfonate 7300 u 3800 u 1300 u 
2-Methylnaphthalene 7300 u 2600 J 1300 u 
2-Methylphenol 7300 u 3100 J 1300 u 
3-Methylphenol 7300 u 16000 # 1300 u 
4-Methylphenol 7300 u 16000 # 1300 u 
Naphthalene 7300 u 3800 u 1300 u 
1,4-Naphthoquinone 35000 u 18000 u 6400 u 
1-Naphthylamine 7300 u 3800 u 1300 u 
1-2-Naphthylamine 7300 u 3800 u 1300 u 
2-Nitroaniline 35000 u 18000 u 6400 u 
3-Nitroaniline 35000 u 18000 u 6400 u 
4-Nitroaniline 35000 u 18000 u 6400 u 
Nitrobenzene 7300 u 3800 u 1300 u 
2-Nitrophenol 7300 u 3800 u 1300 u 
4-Nitrophenol 35000 u 18000 u 6400 u 
4-Nitroquinoline-1-oxide 73000 u 38000 u 13000 u 
N-Nitrosodi-n-butylamine 7300 u 3800 u !300 u I 

N-Nitrosodiethylamine 7300 u 3800 u !300 u I 

N-Nitrosodimethylamine 7300 u 3800 u !300 u 
I 
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GC/MS SEMIVOLA TILES- DATA VALIDATION SUMMARY TABLES 

Sample Number PRS-1 SLG-7(32-34) SOIL-7(51.5-53) 

Lab Sample Number A8Fll0143- A8FIIOI43- A8Fll0143-
008 010 013 

Matix Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg 

N-Nitrosodiphenylamine 7300 u 3800 u 1300 u 
N-Nitrosodi-n-propy lam ine 7300 u 3800 u 1300 u 
N-Nitrosomethylethylamine 7300 u 3800 u 1300 u 
N-Nitrosomorpholine 7300 u 3800 u 1300 u 
N-Nitrosopyrrolidine 7300 u 3800 u 1300 u 
5-Nitro-o-toluidine 15000 u 7500 u 2600 u 
Pentachlorobenzene 7300 u 3800 u 1300 u 
Pentachloroethane 35000 u 18000 u 6400 u 
Pentachloronitrobenzene 35000 u 18000 u 6400 u 
Pentachlorophenol 7300 u 3800 u 1300 u 
Phenacetin 15000 u 7500 u 2600 u 
Phenanthrene 7300 u 3800 u 1300 u 
Phenol 7300 u 6800 480 J 

p-Phenylene diamine 73000 UJ 38000 UJ 13000 UJ 

Ph orate 35000 u 18000 u 6400 u 
2-Picoline 15000 u 7500 u 2600 u 
Pronamide 15000 u 7500 u 2600 u 
Pyrene 7300 u 3800 u 1300 u 
Pyridine 15000 u 7500 u 2600 u 
Safrole 15000 u 7500 u 2600 u 
Tetraethyldithiopyrophosphate 35000 u 18000 u 6400 u 
I ,2,4 ,5-Tetrachlorobenzene 7300 u 3800 u 1300 u 
2,3,4,6-Tetrachlorophenol . 35000 u 18000 u 6400 u 
Thionazin 35000 u 18000 u 6400 u 
o-Toluidine 15000 u 7500 u 2600 u 
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number PRS-1 SLG-7(32-34) SOIL-7(51.5-53) 

Lab Sample Number A8Fll0!43- A8Fll0143- A8Fll0143-
008 010 013 

Matix Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg 

1,2,4-Trichlorobenzene 7300 u 3800 u 1300 u 
2,4,5-Trichlorophenol 7300 u 3800 u 1300 u 
2,4,6-Trichlorophenol 7300 u 3800 u 1300 u 
0,0,0-Triethylphosphorothioate 35000 u 18000 u 6400 u 
1 ,3,5-Trinitrobenzene 35000 u 18000 u 6400 u 
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

--------------- --- ---

Sample Number SED-I SED-2 SED-3 SED-4 DUP-ll DUP-22 
Lab Sample Number A8Fl40101- A8Fl40101- A8Fl40101- A8FI40101- A8F140101- A8Fl40101-

001 002 003 004 005 007 
Matix Solid Solid Solid Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Acenaphthene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Acenaphthylene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Acetophenone 500 u 680 u 480 u 1700 u 1700 u 430 J 
2-Acetylaminofluorene 5000 u 6800 u 4800 u 17000 u 17000 u 9100 u 
4-Aminobiphenyl 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
Aniline 500 u 680 u 480 u 1700 u 1700 u 910 u 
Anthracene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Aramite 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
Benzo(a)anthracene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Benzo(a)pyrene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Benzo(b )fluoranthene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Benzo(ghi)perylene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Benzo(k)fluoranthene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Benzyl alcohol 500 u 680 u 480 u 1700 u 1700 u 910 u 
4-Bromophenyl phenyl ether 500 u 680 u 480 u 1700 u 1700 u 910 u 
Butyl benzyl phthalate 500 u 380 u 480 u 1700 u 1700 u 910 u 
2-sec-Butyl-4,6-dinitrophenol 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
4-Chloroaniline 500 u 680 u 480 u 1700 u 1700 u 910 u 
Chlorobenzilate 500 u 680 u 480 u 1700 u 1700 u 910 u 
bis(2-Ch loroethoxy )methane 500 u 680 u 480 u 1700 u 1700 u 910 u 
bis(2-Chloroethyl)ether 500 u 680 u 480 u 1700 u 1700 u 910 u 
bis(2-Chloro- I -methylethyl)ether 500 u 680 u 480 u 1700 u 1700 u 910 u 
4-Ch1oro-2-methy1pheno1 500 u 680 u 480 u 1700 u 1700 u 910 u 
2-Ch1oronaphthalene 500 u 680 u 480 u 1700 u 1700 u 910 u 
2-Chlorophenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
4-Chlorophenyl phenyl ether 500 u 680 u 480 u 1700 u 1700 u 910 u 

' 

Chrysene 500 u 680 u 480 u 1700 u 1700 u 910 u I 

Diallate 1000 u 1400 u 970 ,u 3500 u 3500 u .... 1800 u I 
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GC/MS SEMIVOLA TILES- DATA VALIDATION SUMMARY TABLES 

Sample Number SED-1 SED-2 SED-3 SED-4 DUP-11 DUP-22 
Lab Sample Number A8Fl40101- A8Fl40101- A8Fl40!01- A8Fl40101- A8Fl40101- A8FI40101-

001 002 003 004 005 007 
Matix Solid Solid Solid Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Dibenz(a,h)anthracene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Dibenzofuran 500 u 680 u 480 u 1700 u 1700 u 910 u 
Di-n-butyl phthalate 500 u 680 u 480 u 1700 u 1700 u 910 u 
I ,2-Dichlorobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
I ,3-Dichlorobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
I ,4-Dichlorobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
3 ,3'-Dichlorobenzidine 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
2,4-Dich!orophenol 500 u 680 u 480 u 1700 u 1700 u 910 u I 

2,6-Dichlorophenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
Diethyl phthalate 500 u 680 u 480 u 1700 u 1700 u 910 u 
Dimethoate 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
p-Dimethylaminoazobenzene 1000 u 1400 u 970 u 3500 u 3500 u 1800 u I 
Disulfoton 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u i 

7, 12-Dimethylbenz(a)-anthracene 1000 u 1400 u 970 u 3500 u 3500 u 1800 u I 

3,3'-Dimethylbenzidine 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
a,a-Dimethylphenethylamine 2400 UJ 3300 u 2400 u 8500 u 8500 u 4400 u 
2,4-Dimethylphenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
Dimethyl phthalate 500 u 680 u 480 u 1700 u 1700 u 910 u 
I ,3-Dinitrobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
4,6-Dinitro-2-methylphenol 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
2,4-Dinitrophenol 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
2,4-Dinitrotoluene 500 u 680 u 480 u 1700 u 1700 u 910 u 
2,6-Dinitrotoluene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Di-n-octyl phthalate 500 u 680 u 480 u 1700 u 1700 u 910 u 
Diphenylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 
bis(2-Ethylhexyl)phthalate 500 u 680 u 480 u 1700 u 1700 u 590 J 

Ethyl methanesulfonate 500 u 680 u 480 u 1700 u 1700 u 910 u 
Famphur 5000 UJ 6800 UJ 4800 UJ 17000 UJ 17000 UJ 9100 UJ 

Fluoranthene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Fluorene 500 u 680 u 480 u 1700 u 1700 u 910 u 

- -- -

D-34 



GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number SED-I SED-2 SED-3 SED-4 DUP-11 DUP-22 

Lab Sample Number A8F140101- A8F140101- A8F140101- A8F140101- A8F140101- A8F14010 1-
001 002 003 004 005 007 

Matix Solid Solid Solid Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Hexachlorobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Hexachlorobutadiene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Hexachlorocyclopentadiene 2400 u 3300 UJ 2400 UJ 8500 UJ 8500 UJ 4400 UJ 

Hexachloroethane 500 u 680 u 480 u 1700 u 1700 u 910 u 
Hexachloropropene 5000 u 6800 u 4800 u 17000 u 17000 u 9100 u 
lnden0(1 ,2,3-cd)pyrene 500 u 680 u 480 u 1700 u 1700 u 910 u 
lsophorone 500 u 680 u 480 u 1700 u 1700 u 910 u 
Isosafrole 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
Methapyrilene 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
3-Methylcholanthrene 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
Methyl methanesulfonate 500 u 680 u 480 u 1700 u 1700 u 910 u 
2-Methy1naphthalene 500 u 680 u 480 u 1700 u 1700 u 510 J 

2-Methy1phenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
3-Methylphenol 500 u 680 u 480 u 1700 u 1700 u 3200 # 
4-Methy1pheno1 500 u 680 u 480 u 1700 u 1700 u 3200 # 

Naphthalene 500 u 680 u 480 u 1700 u 1700 u 910 u 
1 ,4-Naphthoquinone 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
1-Naphthylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 
1-2-Naphthylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 
2-Nitroaniline 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
3-Nitroaniline 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
4-Nitroaniline 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
Nitrobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
2-Nitrophenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
4-Nitrophenol 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
4-Nitroquinoline-1-oxide 5000 u 6800 UJ 4800 UJ 17000 UJ 17000 UJ 9100 UJ 

N-Nitrosodi-n-butylam ine 500 u 680 u 480 u 1700 u 1700 u 910 u 
N-Nitrosodiethylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 
N-Nitrosodimethylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

- - - -

Sample Number SED-I SED-2 SED-3 SED-4 DUP-11 DUP-22 
Lab Sample Number A8Fl40101- A8Fl40101- A8F140101- A8F140l 01- A8F140l01- A8F140101-

001 002 003 004 005 007 
Matix Solid Solid Solid Solid Solid Solid 

Ana1yte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

I N-Nitrosodiphenylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 
!
1 
N-Nitrosodi-n-propylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 

1 N-Nitrosomethylethylamine 500 u 680 u 480 u 1700 u 1700 u 910 u 
N-Nitrosomorpholine 500 u 680 u 480 u 1700 u 1700 u 910 u 
N-Nitrosopyrrolidine 500 u 680 u 480 u 1700 u 1700 u 910 u 
5-Nitro-o-toluidine 1000 u 1400 u 970 u 3500 u 3500 u !800 u 
Pentachlorobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Pentachloroethane 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u I 

Pentachloronitrobenzene 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u I 

Pentachlorophenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
' 

Phenacetin 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
Phenanthrene 500 u 680 u 480 u 1700 u 1700 u 910 u 
Phenol 500 u 680 u 480 u 1700 u 1700 u 3000 

' 

p-Phenylene diamine 5000 UJ 6800 UJ 4800 UJ 17000 UJ 17000 UJ 9100 UJ I 

Ph orate 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
' 

2-Picoline 1000 u 1400 u 970 u 3500 u 3500 u !800 u 
I 

Pronamide 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
' 

Pyrene 500 u 680 u 480 u 1700 u 1700 u 910 u 
' 

Pyridine 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
Safrole 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
Tetraethyldithiopyrophosphate 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
l ,2,4,5-Tetrachlorobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
2,3,4,6-Tetrachlorophenol 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
Thionazin 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
a-Toluidine 1000 u 1400 u 970 u 3500 u 3500 u 1800 u 
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GC/MS SEMIVOLATILES- DATA VALIDATION SUMMARY TABLES 

Sample Number SED-I SED-2 SED-3 SED-4 DUP-11 DUP-22 
Lab Sample Number A8F140101- A8FJ40101- A8Fl40101- A8FJ40101- A8Fl40101- A8Fl40101-

001 002 003 004 005 007 
Matix Solid Solid Solid Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug!Kg ug/Kg ug/Kg ug/Kg ug/Kg ug!Kg 

I ,2,4-Trichlorobenzene 500 u 680 u 480 u 1700 u 1700 u 910 u 
2,4,5-Trich1orophenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
2,4,6-Trichlorophenol 500 u 680 u 480 u 1700 u 1700 u 910 u 
0,0,0-Triethylphosphorothioate 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 
1,3 ,5-Trinitrobenzene 2400 u 3300 u 2400 u 8500 u 8500 u 4400 u 

---- ------ ----

> 

; :1 
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POL ¥CHLORINATED BIPHENYLS- DATA VALIDATION SUMMARY TABLES 
- ---------- ---------- ·- ···- ··-- ·- - - ·- -

Sample Number SLG-8 SLG-8 SLG-8 SOIL-9 SLG-9 SLG-9 SOIL-8 SLG-9 
(31-33) (47-49) (5!-53) (38-40) (24-26) (34-36) (57-58) (32-34) 

Lab Sample A8FI40101- A8Fl40101- A8Fl40101- A8F!40101- A8FI40101- A8Fl4010l- A8Fl40101- A8Fl40101-
Number 009 010 Oil 012 013 014 007 027 
Matix Solid Solid Solid Solid Solid Solid Solid Solid 

1 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug!Kg ug!Kg ug!Kg ug!Kg ug!Kg ug!Kg ug!Kg ug!Kg 

Aroclor 1016 70 u 71 u 76 u 38 u 96 u 87 u 48 u 75 u 
Aroclor 1221 70 u 71 u 76 u 38 u 96 u 87 u 48 u 75 u 
Aroclor 1232 70 u 71 u 76 u 38 u 96 u 87 u 48 u 75 u 
Arocior 1242 70 u 71 u 76 u 38 u 1300 590 48 u 320 

Aroclor 1248 70 u 71 u 76 u 38 u 96 u 87 u 48 u -75 u I 

Aroclor 1254 70 u 71 u 76 u 38 u 96 u 87 u 48 u 75 u I 

ArocloL1260 __ L__ - 7J) L_U_ ,_- 71 ~U- - 76 L_U ___ ~_38_ u 96 u 87 u 48 I J 75 II I 
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POLYCHLORINATED BIPHENYLS - DATA VALIDATION SUMMARY TABLES 

------- ------

Sample Number SED-I SED-2 SED-3 SED-4 DUP-11 DUP-21 PRS-1 
Lab Sample A8Fl40101- A8FI40101- A8Fl40101- A8Fl40101- A8F140101- A8F140101- ASFJ 10143-
Number 001 002 003 004 005 006 008 
Matix Solid Solid Solid Solid Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Aroclor 1016 50 u 68 u 48 u 170 u 170 u 79 u 73 u 

Aroclor 1221 50 u 68 u 48 u 170 u 170 u 79 u 73 u 
Aroclor 1232 50 u 68 u 48 u 170 u 170 u 79 u 73 u 
Aroclor 1242 50 u 68 u 48 u 170 u 170 u 79 u 73 u 
Aroclor 1248 50 u 68 u 48 u 170 u 170 u 79 u 73 u 
Aroclor 1254 50 u 68 u 48 u 170 u 170 u 79 u 73 u 
Aroclor 1260 50 u 68 u 48 u 170 u 170 u 79 u 73 u 
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POL ¥CHLORINATED BIPHENYLS - DATA VALIDATION SUMMARY TABLES 
- - ·- ·- ·- ----- ~~ 

~·-·--··- ------- - -- --- -- - - - -- ··-

Sample Number OB-10 W4R DUP-10 SO!L-6 SOIL-6 SLG-6 SLG-6 SOIL-6 
(57.5-59) (16-18) (48-50) (38-40) (38-40) TOP 

Lab Sample A8Fl10143- A8Fll0143- A8Fl10143- A8Fl10143- A8F110143- A8Fll0143- A8Fll0143- A8F110143-
Number 001 002 003 005 006 007 009 014 

Matix Water Water Water Solid Solid Solid Solid Solid 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units ug/L ug/L ug/L ug!Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Aroclor 1016 1.0 u 1.0 u 1.0 u 39 u 78 u 72 u 74 UJ 1.0 u 
Aroclor 1221 1.0 u 1.0 u 1.0 u 39 u 78 u 72 u 74 UJ 1.0 u 
Aroclor 1232 1.0 u 1.0 u 1.0 u 39 u 78 u 72 u 74 UJ 1.0 u 
Aroclor 1242 1.0 u 1.0 u 1.0 u 240 78 u 120 74 UJ 1.0 u 
Aroclor 1248 1.0 u 1.0 u 1.0 u 39 u 78 u 72 u 74 UJ 1.0 u 
Aroclor 1254 1.0 u 1.0 u 1.0 u 39 u 78 u 72 u 74 UJ 1.0 u 
Aroclor 1260 1.0 u 1.0 u 1.0 u 39 u 78 u 72 u 74 UJ 1.0 u 
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POL ¥CHLORINATED BIPHENYLS - DATA VALIDATION SUMMARY TABLES 

Sample Number SLG-7 SLG-7 SLG-7 SOIL-7 
(32-34) (38-40) (48-50) (51.5-53) 

Lab Sample A8FII0143- A8Fll0143- A8Fil0143- A8FIIOI43-
Number 010 011 012 013 
Matix Solid Solid Solid Solid 

Ana1yte Result Qual Result Qual Result Qual Result Qual 

Units ug/Kg ug/Kg ug/Kg ug/Kg 

Aroclor 1016 75 u 70 u 83 u 53 u 
Aroclor 1221 75 u 70 u 83 u 53 u 
Aroclor 1232 75 u 70 u 83 u 53 u 
Aroclor 1242 75 u 200 83 u 53 u 
Aroclor 1248 75 u 70 u 83 u 53 u 
Aroclor 1254 75 u 70 u 83 u 53 u 
ArodQr 1260 75 u 70 u 83 u 53 u 
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POLYCHLORINATED BIPHENYLS - DATA VALIDATION SUMMARY TABLES 

- - - - - - --- - ·-- - - -- -

Sample Number EB-2 EB-3 OB-14 SR-I 

Lab Sample A8F140101- A8FJ40101- A8FI40101- A8F140101-
Number 016 017 018 019 
Matix Water Water Water Water 

I Analyte Result Qual Result Qual Result Qual Result Qual 

I Units ug/L ug/L ug/L ug/L 

Aroclor 1016 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor 1221 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor 1232 1.0 u 1.0 u 1.0 u 1.0 u 
Aroclor 1242 1.0 u 1.0 u LO u 1.0 u 
Aroclor 1248 LO u LO u LO u 1.0 u i 

Aroclor 1254 1.0 u LO u LO u 1.0 u I 

Aroclor 1260 1.0 u 1.0 u LO u 1.0 u I 
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TOTAL METALS-DATA VALIDATION SUMMARY TABLES 

Sample Number SED-I SED-2 SED-3 SED-4 DUP-11 DUP-21 DUP-22 SOIL-8 (57-59) 

Lab Sample A8FJ40101- A8FJ4010l- A8Fl40101- A8FJ40101- A8FI4010 1- A8FI4010 1- A8F 140 I 0 l-007 A8FI40101-008 
Number 001 002 003 004 005 006 
Matix Solid Solid Solid Solid Solid Solid Solid Solid 

% Soilds 65.6 48.8 68.1 18.9 18.9 41.6 36.1 69.3 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

Antimony 9.2 u 12.3 u 8.8 u 31.7 u 31.7 u 14.4 u 16.6 u 8.7 u 
Arsenic 0.82 0.99 0.87 2.1 1.3 2.4 1.1 1.0 
Barium 18.7 51.5 15.5 112 105 102 117 17.3 

Beryllium 0.76 u 0.29 0.73 u 0.51 0.46 0.28 1.4 u 0.72 u 
Cadmium 0.76 u 1.0 u 0.73 u 2.6 u 2.6 u 1.2 u 1.4 u 0.72 u 
Chromium 1.4 8.1 4.4 9.7 10. I 28.1 72.1 8.2 

Cobalt 7.6 u 10.3 u 7.3 u 26.5 u 26.5 u 1.8 13.9 u 1.4 

Copper 1.5 4.5 1.2 14.7 9.4 94.2 78.5 12.4 

Lead 5.8 13.5 3.6 13.1 10.9 92.6 328 17.7 

Mercury 0.15 u 0.12 0.15 u 0.25 0.19 0.24 u 0.057 0.14 u 
Nickel 6.1 u 3.5 5.9 u 6.2 21.2 u 6.4 3.5 3.4 

Selenium 0.76 u 1.0 u 0.73 u 2.6 u 2.6 u 1.2 u 1.4 u 0.72 u 
Silver 1.5 u 2.1 u 1.5 u 5.3 u 5.3 u 2.4 u 2.8 u 1.4 u 
Thallium 1.5 u 2.1 u 1.5 u 5.3 u 5.3 u 2.4 u 2.8 u 1.4 u 
Vanadium 2.0 9.5 7.3 7.8 10.0 15.7 13.4 8.3 

Zinc 36.9 15.1 8.2 39.8 39.5 135 162 16.7 

Tin 2.8 20.5 u 2.5 12.2 52.9 u 5.5 3.4 1.9 

Titanium 34.5 118 210 121 147 122 109 208 
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TOTAL METALS-DATA VALIDATION SUMMARY TABLES 

- - - - ··--- - - - - --------- --- ·- ---

Sample Number SLG-8 (31-33) SLG-8 (51-53) SOIL-9 (38-40) SLG-9 (24-26) SLG-9 (34-36) EB-1 EB-2 EB-3 
Lab Sample A8Fl40101- A8Fl40101- A8Fl40101- A8Fi40!01- A8Fl40 101- A8Fl40101- A8Fl40101-0!6 A8Fl40101-017 
Number 009 011 012 013 014 015 
Matrix Solid Solid Solid Solid Solid Liquid Liquid Liquid 
% Soilds 47.2 43.6 87.0 34.5 37.9 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/L mg/L mg/L 

Antimony 12.7 u 13.8 u 6.9 u 17.4 u 15.9 u 0.060 u 0.060 u 0.060 u 
Arsenic 4.9 1.5 1.8 0.87 0.76 0.010 u 0.010 u 0.010 u 
Barium 48.5 107 17.9 94.5 I40 0.20 u 0.20 u 0.20 u 
Beryllium 0.64 0.26 0.57 u 1.4 u 1.3 u 0.00067 0.0050 u 0.0050 u 
Cadmium 1.1 u 1.1 u 0.57 u 1.4 u 1.3 u 0.0050 u 0.0050 u 0.0050 u 
Chromium 6.5 26.1 6.3 22.2 104 0.010 u 0.010 u 0.010 u 
Cobalt 2.4 1.7 1.8 14.5 u 13.2 u 0.0050 u 0.050 u 0.050 u 
Copper 28.9 94.5 4.6 68.1 85.0 0.025 u 0.025 u 0.025 u 
Lead 3.2 101 2.7 80.8 469 0.0030 u 0.0030 u 0.0030 u 
Mercury 0.21 u 0.23 u 0.1 I UJ 0.29 u 0.26 u .000084 .000079 .000092 
Nickel 6.3 5.I 3.4 11.6 u 3.4 0.040 u 0.040 u 0.040 u 
Selenium 1.1 u 1.1 u 0.57 u I.4 u 1.3 u 0.0050 u 0.0050 u 0.0050 u 
Silver 2.1 u 2.3 u 1.1 u 2.9 u 2.6 u 0.010 u 0.010 u 0.010 u 
Thallium 2.I u 2.3 u 1.1 u 2.9 u 2.6 u 0.010 u 0.010 u O.OIO u 
Vanadium Il.6 13.2 8.5 12.0 12.6 0.050 u 0.050 u 0.050 u 
Zinc 34.6 116 14. I !30 I95 0.024 0.031 0.046 
Tin 3.0 6.0 4.1 29.0 u 26.4 u O.IO u 0.10 u 0.10 u 
Titanium 205 103 176 89.2 106 0.050 u 0.050 u 0.050 u 
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TOTAL METALS-DATA VALIDATION SUMMARY TABLES 

Sample Number OB-14 SR-1 SW-1 SW-2 SW-3 SW-4 DUP-11 
Lab Sample A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101- A8Fl40101-024 
Number 018 019 020 021 022 023 
Matrix Liquid Liquid Liquid Liquid Liquid Liquid Liquid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Antimony 0.060 u 0.060 u 0.060 u 0.060 u 0.060 u 0.060 u 0.060 u 
Arsenic 0.0052 0.010 u 0.010 u 0.0033 0.010 u 0.010 u 0.010 u 
Barium 0.055 0.028 0.10 0.080 0.12 1.2 1.1 
Beryllium .00071 0.0050 u 0.0050 u 0.0050 u 0.00068 0.00076 0.00083 
Cadmium 0.0050 u 0.0050 u 0.0050 u 0.0050 u 0.0050 u 0.0050 u 0.0050 u 
Chromium 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 
Cobalt 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
Copper 0.025 u 0.025 u 0.025 u 0.0054 0.025 u 0.0091 0.0088 
Lead 0.0030 u 0.0030 u 0.0030 u 0.0024 0.0030 u 0.0030 u 0.0030 u 
Mercury .00020 u 0.073 .00020 u .000086 .000084 .000076 .00010 
Nickel 0.040 u 0.040 u 0.040 u 0.040 u 0.029 0.040 u 0.040 u 
Selenium 0.0050 u 0.0050 u 0.0050 u 0.0050 u 0.0050 u 0.0050 u 0.0050 u 
Silver 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 
Thallium 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 
Vanadium 0.0096 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
Zinc 0.068 0.022 0.036 0.074 0.021 0.063 0.082 

Tin 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
Titanium 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 

D-45 



TOTAL METALS-DATA VALIDATION SUMMARY TABLES 

- - -- ·-·---
1 ~ample Numoer UH-lU W4K UlJY-lU SUIL-b SLlci-b SLlci-b I'KS-1 

(57.5-59) (16-18) (48-50) 
Lab Sample A8Fll0143- A8Fl10143- A8Fll0143- A8Fll0143- A8Fll0143- A8F!l0!43- A8Fll0143-
Number 001 002 003 005 006 007 008 
Matix Water Water Water Solid Solid Solid Solid 
% Soilds 84.4 42.2 45.6 45.3 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units mg/L mg/L mg/L mg/Kg mg/Kg mg/Kg mg/Kg 

Antimony 0.060 u 0.060 u 0.060 u 7.1 u 14.2 u 13.2 u 13.2 u 
Arsenic 0.010 u 0.010 u 0.010 u 1.1 1.3 8.0 0.94 
Barium 0.036 0.029 0.029 17.6 51.3 !01 34.7 
Beryllium 0.0050 u 0.0050 u 0.0050 u 0.59 u 1.2 u 0.28 1.1 u 
Cadmium 0.0050 u 0.0050 u 0.0050 u 0.59 u 1.2 u 1.1 u 1.1 u 
Chromium' 0.010 u 0.010 u 0.010 u 5.8 17.3 27.8 5.4 
Cobalt 0.050 u 0.050 u 0.050 u 1.2 1.4 3.6 11.0 u 
Copper 0.0062 0.025 u 0.025 u 6.7 110 76.8 182 
Lead 0.0030 u 0.0030 u 0.0030 u 6.6 10.9 62.1 3.5 
Mercury .00020 u .000078 .000075 0.042 0.057 0.099 0.22 u 
Nickel 0.040 u 0.040 u 0.040 u 2.7 5.4 11.7 8.8 u 
Selenium 0.0050 u 0.0040 0.0050 u 0.59 u 1.6 1.1 u 1.1 u 
Silver 0.010 u 0.010 u 0.010 u 1.2 u 2.4 u 2.2 u 2.2 u 
Thallium 0.010 u 0.010 u 0.010 u 1.2 u 2.4 u 2.2 u 2.2 u 
Vanadium 0.050 u 0.050 u 0.050 u 6.0 18.4 15.0 6.7 
Zinc 0.025 0.016 0.016 19.8 95.4 215 132 
Tin 0.10 u 0.10 u 0.10 u 3.1 6.8 4.8 22.1 u 
Titanium 0.050 u 0.050 u 0.050 u 97.0 143 208 75.5 

D-46 



TOTAL METALS-DATA VALIDATION SUMMARY TABLES 

1 Sample Number SLG-7 "Ll.- I "UIL-/ 

(32-34) (48-50) (51.5-53) 
Lab Sample A8Fll0143- A8Fll0143- A8Fll0143-
Number 010 012 013 
Matix Solid Solid Solid 
% Soilds 43.8 39.5 62.6 
Analyte Result Qual Result Qual Result Qual 

Units mg/Kg mg/Kg mg/Kg 

Antimony 13.7 u 15.2 u 9.6 u 
Arsenic 0.59 2.2 1.3 
Barium 76.8 96.7 39.7 
Beryllium 1.1 u 1.3 u 0.80 u 
Cadmium 1.1 u 1.3 u 0.80 u 
Chromium 9.9 32.1 10.9 
Cobalt 11.4 u 12.6 u 1.3 
Copper 67.9 65.2 8.8 
Lead 16.4 115 7.9 
Mercury 0.23 u 0.25 u 0.087 
Nickel 9.1 u 5.3 5.1 
Selenium l.l u 1.3 u 1.5 
Silver 2.3 u 2.5 u 1.6 u 
Thallium 2.3 u 2.5 u 1.6 u 
Vanadium 12.3 12.5 15.1 
Zinc ll 0 107 19.5 
Tin 2.8 3.0 2.2 

Titanium 160 189 154 

- . --
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TCLP METALS- DATA VALIDATION SUMMARY TABLES 

- -- ---·--

Sample Number SLG-8 SLG-8 SOIL-9 SLG-9 SLG-9 
(31-33) (51-53) (38-40) (24-26) (34-36) 

Lab Sample A8Fl40101- A8Fl40101- A8Fl4010!- A8Fl40!01- A8FI40101-
Number 009 Oil 012 013 014 
Matix Solid Solid Solid Solid Solid 

Analyte Result Qual Result Qual Result Qual Result Qual Result Qual 

Units mg/L mg/L mg/L mg/L mg/L 

Arsenic 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 
Barium 0.31 0.90 0.35 0.61 0.95 

Cadmium 0.0037 0.10 u 0.10 u 0.10 u 0.10 u 
Chromium 0.0084 0.50 u 0.50 u 0.50 u 0.50 u 
Lead 0.50 u 0.50 u 0.50 u 0.059 0.32 
Selenium 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
Silver 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 
Mercury 0.0020 u 0.0020 u 0.0020 u 0.0020 u 0.0020 u 

·I·; 
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TCLP METALS- DATA VALIDATION SUMMARY TABLES 

1 ~ample Number :SLCJ-fi 1SLCJ-b PK:S-1 SLCJ-7 SLCJ-7 

(16-18) (48-50) (32-34) (48-50) 

Lab Sample A8F110143- A8F110143- A8Fl10143- A8FII0143- A8FII0143-
Number 006 007 008 010 012 
Matix Solid Solid Solid Solid Solid 
% Soilds 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual 

Units mg/L mg/L mg/L mg/L mg/L 

Arsenic 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 
Barium 0.28 0.68 0.26 0.83 0.79 

Cadmium 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
Chromium 0.012 0.0070 0.50 u 0.50 u 0.014 
Lead 0.50 u 0.50 u 0.50 u 0.50 u 0.15 
Selenium 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
Silver 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 
Mercury 0.0020 u .000083 0.0020 u 0.0020 u .000074 
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GENERAL CHEMISTRY- DATA VALIDATION SUMMARY TABLES 

Sample Number OB-10 W4R DUP-10 EB-1 OB-14 SR-I 
Lab Sample Number A8Fll0143- A8Fll0143- A8Fll0143- A8Fl4101- A8Fl4101- A8Fl4101-

! 001 002 003 015 018 019 
Matix Water Water Water Water Water Water 
% Soilds 
Analyte Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual 

Units mg/L mg/L mg/L mg/L mg/L mg/L 

Nitrate 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Nitrite 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Total Sulfide 1.6 J 1.4 J 1.4 J 1.4 J 0.93 J 1.2 J 

i 
! 
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MANISTIQUE PAPERS, INC. -RESIDUALS MANAGEMENT AREA 
EPA ID NO. MID981192628 

SITE SPECIFIC SAMPLING AND ANALYSIS PLAN 
WASTE, SOIL, SURFACE WATER, SEDIMENT 

AND GROUNDWATER SAMPLING 

The following constitutes the Site-Specific Field Sampling and Analysis Plan (SAP) for the 
waste, soil, surface water, sediment and groundwater sampling to be performed at the Manistique 
Papers, Inc. (Manistique Papers) Residuals Management Area (RMA) in Hiawatha, Michigan. 
This SAP also details the anticipated sampling and analyses proposed at the Manistique Papers 
paper mill located in Manistique, Michigan. The sampling activities will be initiated on June 9, 
1998 and are expected to continue for two to three days. Sampling activities will take place 
using two, two-person sampling teams. The schedule outlined in this SAP may change due to the 
variables (e.g., weather, equipment related delays) associated with field sampling work. 

This SAP will be used in conjunction with TechLaw's U.S. Enviromnental Protection Agency 
(U.S. EPA)-approved Region 5 Generic Quality Assurance Project Plan (QAPP) for Sampling 
Operations, dated January 1995. TechLaw has selected Quanterra Enviromnental Services 
(Quanterra) in North Canton, Ohio to perform the analyses required under this SAP. 

Purpose and Objective 

This SAP has been prepared to allow for the collection and analysis of waste, soil, surface water, 
sediment and groundwater samples from the RMA. The samples will be collected to assist U.S. 
EPA Region 5 in determining whether the waste pile at the RMA contains hazardous waste or 
hazardous constituents, including polychlorinated biphenyls (PCBs), and whether these 
hazardous constituents have potentially impacted biological receptors, including wetlands and 
surrounding surface water bodies. Tables 1 and 2 of this SAP present information which 
identifies the number of samples, sampling intervals, field and laboratory parameters, analytical 
methods, recommended sample containers, matrices, holding times, and preservatives for this 
sampling activity. In addition to the sample collection activities that are conducted, information 
will be gathered to assist U.S. EPA with the delineation of wetlands in the area surrounding the 
RMA. 

Background Information 

Manistique Papers generates residuals during their milling process which uses recycled paper and 
various additives to make a variety of paper products. Since 1973, Manistique Papers has 
disposed of mill process residuals in their RMA which is located about one and one-half miles 
north of the City of Manistique. Of the 480 acres that are owned by Manistique Papers in the 
area surrounding the RMA, 230 acres are considered, by Manistique Papers, as suitable for the 
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disposal of plant residuals. Approximately 45 acres of this 230 acres is considered under active 
use according to a January 1988 Hydrogeological Study (prepared by Bittner Engineering, Inc.). 
Residuals are transported by truck to the RMA and dumped onto the waste pile. The waste pile 
is unlined, unengineered, and operated as an above ground site. Based on 1997 aerial 
photography, the approximate dimensions of the RMA waste pile are 1,100 feet by 1,400 feet. A 
site map of the RMA is included as Figure 1. 

The residuals disposed of at the RMA are reportedly dewatered wastewater treatment plant 
sludges predominantly consisting of unusable paper fibers and clay (89% of the waste disposed at 
the RMA) and fly ash and bottom ash from the boilers at the mill (10%). Miscellaneous wood 
and paper wastes such as pallets, shipping material and bales of waste paper are also disposed in 
the waste pile (<1 %). Historical documents report that empty 55-gallon drums may have been 
disposed in the RMA waste pile in the past. A June 17, 1986 Michigan Department of Natural 
Resources (MDNR) memorandum states that mill sludges which contained high levels ofPCBs 
from the mill's de-inking lagoon were disposed of in a dumping area identified as the Manistique 
Pulp and Paper Dump in Hiawatha Township. 

The topography surrounding the RMA is generally flat. Based on available file materials and a 
previous site visit, the thickness of the waste pile is estimated to range from about 20 feet in the 
south to 50 feet in the north. Standing water has been observed adjacent to the waste pile. Water 
level information collected during a November 1997 site visit indicates that groundwater 
generally occurs at approximately 0.1 to 2.5 feet below ground surface (bgs). The estimated 
groundwater flow direction across the RMA site is northeast at a rate of approximately 55 
feet/year based on aquifer parameters discussed in the January 1988 Hydrogeological Study. 
Gould's Slough Creek and it's associated wetland are located 900 feet northeast of the waste pile 
(see Figure 1). The subsurface geology at the RMA is generally described in the available file 
materials as sand overlying fractured, crystalline limestone which occurs at a depth of 5 to 20 feet 
bgs. 

TechLaw conducted a site sampling visit at the RMA on November 17 through 20, 1997. 
Samples of sludge, soil, sediment, surface water, and groundwater were collected. The analytical 
results from the sampling event were compared to appropriate media specific screening values 
and some constituents were detected in samples in excess of the screening values. The results of 
the November 1997 site inspection are presented in a March 5, 1998 submittal from TechLawto 
U.S. EPA. Significant aspects of the sampling results are described here. 

• A limited number of volatile organic compounds (VOCs) and semivolatile organic 
compounds (SVOCs) were detected in sludge samples from the waste pile at the RMA in 
excess of the Generic Soil Screening Levels (Generic SSLs) found in Soil Screening 
Guidance: Technical Background Document (EPA/540/R-95/128;May, 1996). 

2 



• Metals including arsenic, barium, chromium, nickel, and selenium were detected in 
sludge samples in excess of Generic SSLs at a dilution attenuation factor (DAF) of 1 for 
the migration to groundwater pathway. 

• Toluene was detected in one surface water sample at a level of 15.40 ug/1 which is 
significantly less than the U.S. EPA Region 5-specific Ecological Data Quality Levels 
(EDQLs) for toluene of 5,000 ug/1. 

• VOCs and SVOCs were not detected in any other environmental-samples that were 
collected during the November 1997 site visit. 

• Copper was detected in excess ofEDQLs in three surface water samples and mercury was 
detected in one sediment sample at a level equal to the EDQL of 0.174 mg/kg. 

• Concentrations of metals in the groundwater in a well point location directly 
downgradient of, and close to, the waste pile were elevated relative to other groundwater 
samples that were collected. Lead was detected in this groundwater sample in excess of 
Safe Drinking Water Act "action levels". 

Waste and Soil Sampling 

A hollow stem auger will be used to collect nine to twelve waste samples from the waste pile at 
the RMA. These samples will be collected from three to four borings. Proposed waste pile 
sampling locations are shown in Figure 2a. Two of the borings (SLG-6 and SLG-7) will be 
located in the northern half of the waste pile near, but north of, the locations of previous 
sampling locations SLG-4 and SLG-5. These samples will be collected to confirm the results of 
the analyses on samples SLG-4 and SLG-5 and learn more about the distribution ofVOCs, 
SVOCs, PCBs and metals in the waste pile. A third boring will be located near the center of the 
waste pile, also to collect information on the distribution ofVOCs, SVOCs, PCBs and metals in 
the waste pile. A fourth boring will be located in an area deemed appropriate by the field 
personnel based on all of the previously accumulated boring data from the waste pile. The 
purpose of this fourth boring would be to collect additional samples for analysis and to further 
characterize the waste pile. Depending on the materials that are encountered, and considering the 
materials encountered during the November 1997 borings, the fourth boring will be installed if 
practical based on the field schedule. 

The borings will initially be continuously sampled using a split spoon to two feet below the soil 
contact underlying the waste pile. Three waste samples will be collected from each boring based 
on the results of organic vapor screening and visual observations of the waste material. It is 
anticipated that at least one sample from each boring will be collected from near the bottom of 
the waste pile. File material and other personnel familiar with this project (i.e., Michigan 
Department of Environmental Quality [MDEQ] and U.S. EPA Region 5 CERCLA personnel 
involved with remediation of Manistique Harbor) believe that PCB contaminated sediments may 
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be present near the bottom of the waste pile. 

The physical description of the waste samples will be logged for each boring. Recovered waste 
from the borings will be screened with a photoionization detector (PID), following the 
procedures detailed in the TechLaw Region 5 Generic QAPP, to aid in identifying samples to be 
analyzed for VOCs and SVOCs. If no samples from a boring are found to cause a PID response 
above background levels, one sample from each boring may be selected for analysis for VOCs 
and SVOCs. Otherwise, TechLaw field personnel may chose not to analyze a waste sample from 
a boring for VOCs or SVOCs. At least three samples of waste from each boring will be collected 
for analysis for PCBs and two samples will be collected for analysis for Appendix IX metals 
(plus titanium) and toxicity characteristic leaching procedure (TCLP) metals. Samples may also 
be collected for TCLP VOCs and/or SVOCs analysis depending on PID response. VOC samples 
of the waste in the waste pile will be collected in accordance with SW-846 Method 5035 
following the Draft TechLaw SOP on this procedure. En-Core sampling devices will be used if 
appropriate based on the physical properties ofthe waste. If fibrous (newsprint-like) waste or 
gravelly waste are selected for analysis for VOCs then the En-Core method will not be used. 

Three to four soil samples from beneath the waste pile may be collected for laboratory analysis. 
The samples will be analyzed for PCBs and total Appenclix IX metals (plus titanium). IfPID 
screening of the soil samples results in a PID response above background levels, the soil samples 
will also be analyzed for VOCs and SVOCs. VOC samples of the soil from beneath the waste 
pile will be collected in accordance with SW-846 Method 5035 following the Draft TechLaw 
SOP on this procedure. En-Core sampling devices will be used. 

A summary of waste and soil sample locations, numbers and field/analytical parameters is 
presented in Table 1. Proposed analytical methods for the waste and soil samples are presented 
in Table 2. The waste and soil samples will be packaged and shipped to Quanterra in North 
Canton, Ohio in accordance with the shipping and custody procedure outlined in the TechLaw 
Region 5 Generic QAPP. 

Surface Water and Sediment Sampling 

Surface water and co-located sediment samples will be collected from three to four sampling 
locations surrounding, and potentially northeast of, the waste pile. The sampling stations will be 
identified in the field based on previous sampling data and ecological factors. The sampling 
locations will be identified as SW-9/SED-9 through SW-12/SED-12. Approximate sample 
locations are inclicated on Figure 2a. 

If easily accessible, surface water samples will be collected by submerging the sample containers 
directly into the surface water. Those areas only accessible from a distance will be sampled 
using a pre-cleaned beaker attached to an extendable aluminum pole. If the sediments are readily 
accessible and not covered by more than six inches of surface water, sediment samples will be 
collected using a pre-cleaned stainless steel trowel or spoon to transfer the sediment material 
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directly into the sample container. If the sediments are covered by more than approximately six 
inches of surface water, a hand auger will be used to collect the sample. The sampling procedure 
to be used will consider the field conditions (e.g., grain size, depth of water, sediment 
compactness, etc.) at the time of sampling. 

Surface water samples will be analyzed for VOCs and total Appendix IX metals (plus titanium). 
Sediment samples will be analyzed for PCBs, SVOCs and total Appendix IX metals (plus 
titanium), since these constituents would more likely be bound to sediments than in solution. 

A summary of surface wastes and sediment sample locations, numbers and field/analytical 
parameters is presented in Attachment 1. Proposed analytical methods are presented in 
Attachment 2. The surface water and sediment samples will be packaged and shipped to 
Quanterra in North Canton, Ohio in accordance with the shipping and custody procedure outlined 
in the TechLaw Region 5 Generic QAPP. 

Groundwater Sampling 

Groundwater samples will be collected from existing monitoring wells at the RMA. Ten 
groundwater monitoring wells were installed in the area surrounding the RMA in November 
1997 See Figure 2b for the monitoring well locations. These monitoring wells have been 
developed and are suitable for sampling according to Manistique Papers' consultants Bittner 
Engineering. Based on groundwater flow estimates and previous analytical results, monitoring 
well W-4R (screened in sand from 13-15.5 feet) will be sampled as a background location. 
Monitoring well SR-1 (screened in weathered bedrock from 24.5-29.5 feet) will be sampled 
because it is the only shallow bedrock monitoring well present at the site. TechLaw expects that 
monitoring well OB-10 (screened from 13-15.5 feet in sand) will also be sampled and possibly 
OB-14 (screened from 2.5-4.5 feet in sand). Other wells may be substituted for OB-10 and OB-
14 depending on access and field judgement. Likely replacements include OB-12 or OB-15. 

Monitoring wells will be purged and sampled using a pre-cleaned disposable bailer. The wells 
will be purged of three to five groundwater well volumes prior to sampling. Indicator 
parameters, including pH, specific conductivity and temperature, will be measured before 
purging and after each well volume is extracted. 

All groundwater samples will be analyzed for VOCs, SVOCs, PCBs, total Appendix IX metals 
(plus titanium), sulfide and nitrate-nitrite. Groundwater sample analytical parameters are based 
on previous sampling results, sampling results presented in the file materials and the anticipated 
characteristics of the RMA waste materials. 

Proposed analytical methods are presented in Table 2. The groundwater samples will be 
packaged and shipped to Quanterra in North Canton, Ohio in accordance with the shipping and 
custody procedure outlined in the TechLaw Region 5 Generic QAPP. 
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Wetland Delineation Activities 

As discussed with Ms. Diane Sharrow, the U.S. EPA Technical Lead for this project, a TechLaw 
ecologist will collect information during the site visit concerning the wetlands in the area 
surrounding the RMA waste pile. Data will be collected during site walkthroughs. Areas will 
be videotaped and observations will be recorded in field notebooks. The wetlands data that is 
collected will be presented in the final report that TechLaw prepares following the completion of 
the activities described in this SAP. 

Waste Sampling at the Paper Mill 

As discussed with Ms. Sharrow ofU.S. EPA, TechLaw will be prepared to collect up to four 
samples of waste from the paper mill. The waste that.TechLaw will be prepared to sample will 
be non-liquid waste that would be expected to be disposed at the RMA such as boiler ash or 
sludge from the wastewater treatment plant, located in a consolidation area that is easily 
accessible. Due to health and safety concerns and due to limited contact with the facility 
regarding the waste management practices at the paper mill, TechLaw personnel will be limited 
to collecting waste samples from locations that the TechLaw Site Safety Supervisor (Mr. Todd 
Quillen) deems as safe. The location of the paper mill relative to the RMA is included in Figure 
3. 

Waste samples that are collected from the paper mill will be collected with appropriate sampling 
equipment such as a stainless steel spoon or a plastic beaker depending on the nature of the 
waste. Samples will be containerized in appropriate preservative free sample containers. 
Samples will be analyzed for Toxicity Characteristic Leaching Procedure (TCLP) metals, VOCs 
or SVOCs depending on the process that generates the waste, consultation with Ms. Sharrow if 
appropriate, and the judgement of the members of the field team. 

Proposed analytical methods are presented in Table 2. The waste samples will be packaged and 
shipped to Quanterra in North Canton, Ohio in accordance with the shipping and custody 
procedure outlined in the TechLaw Region 5 Generic QAPP. 

Quality Control Samples 

During the collection of waste, soil, surface water, sediment, and groundwater samples at tl1e 
RMA, the TechLaw sampling teams will collect one field duplicate for every 10 samples, per 
matrix collected. In addition, equipment blanks will be collected at a frequency of one for every 
10 samples, per matrix collected. Therefore, equipment blanks will be collected from the 
following sampling equipment: groundwater bailer; surface water sample beaker; sediment auger 
and/or PVC sampling pipe; and, the drill rig split spoon. Duplicates and equipment blanks will 
be analyzed for the same constituents as the associated samples. No additional duplicates or 
equipment blanks will be collected in association with the waste samples collected at the paper 
mill. 
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Trip blanks, consisting of analyte-free, deionized water, will be prepared by the laboratory, 
shipped to the sampling site, and placed in coolers and handled/shipped in the same manner as all 
aqueous VOC samples. The trip blanks will be analyzed in the laboratory for VOCs. One matrix 
spike/matrix spike duplicate (MS/MSD) sample will be collected for every 20 samples of each 
matrix collected. Since there will be no more than 20 samples collected for each matrix, one 
MS/MSD sample will be collected for each media being sampled (i.e., waste, soil/sediment, 
surface water and groundwater). MS/MSD samples will be analyzed for the same constituents as 
those in the sample matrix being analyzed. 

Laboratory quality control requirements are outlined in the TechLaw Region 5 Generic QAPP 
and the analytical methods listed in Table 2. 

Sample Collection. Preparation. Custody and Shipment 

The samples collected by TechLaw will remain in the custody ofTechLaw field personnel until 
relinquished for shipment to the analytical laboratory. The sample bottles will be appropriately 
labeled (label affixed directly on the face of the bottle) and tagged with U.S. EPA sample tags. A 
chain-of-custody (COC) form will accompany the samples from the point of origin to the 
analytical laboratory. The samples will be collected in containers specified in Section 6 of the 
U.S. EPA approved, TechLaw Generic QAPP. All samples will be collected in "certified-clean" 
sample containers obtained from Quanterra. All split samples will be shipped via overnight 
carrier in coolers to Quanterra Environmental Services, 4101 Shuffel Drive, NW, North Canton, 
Ohio, Attn: David Heakin (phone 330/497-9396). 

Investigation Derived Waste Management 

IDW will be drummed and prepared for shipment under manifest by a hazardous waste 
transporter. Based on TechLaw's November 1997 sampling results, elevated levels of certain 
metals were identified. Therefore, the IDW that is generated will be shipped under waste codes 
D004, D005, D006, D007, D008, DOlO, and DOll. Because it is possible that PCBs may be 
present in the waste pile, the drill cuttings from the waste pile will also be shipped as PCB 
containing waste. 

The waste will be removed from the site under the supervision of a TechLaw representative. It is 
currently anticipated that the waste will be removed from the RMA on Friday June 12, 1998 by 
Heritage Environmental Services, Inc. in Indianapolis, Indiana. However, a possibility remains 
that the waste will not be removed from the site until sometime during the week of June 15 to 19, 
1998, possibly by Superior Special Services, Inc. TechLaw will maintain contact with Ms. Diane 
Sharrow of U.S. EPA regarding the disposition of the IDW and it's final disposition will be 
included in the trip report submitted for this sampling visit. 
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Analytical Requirements 

The analytical and QA/QC requirements (including calibration procedures and frequencies) for 
the laboratory are outlined in the U.S. EPA-approved, TechLaw Generic QAPP. Analytical 
reporting limits are based on the method and SW-846 requirements. The analytical methods and 
sample container, preservation and holding time requirements are shown in Table 2. 

Data Validation 

Analytical data will be generated by the subcontractor laboratory and provided to TechLaw in 
conformance with CLP-like reporting protocols. The resulting data will undergo a 100 percent 
data validation effort by a member of the TechLaw Team, independent of the sampling team. 
This validation will be in conformance with the Functional Guidelines for Organic and Inorganic 
Data Validation. Specific data package and data validation requirements are outlined in the U.S. 
EPA-approved, TechLaw Generic QAPP. 

Project Schedule and Report Deliverables 

The sampling activities will be initiated on June 9, 1998 and are expected to continue for three to 
four days. A data validation report will be generated within 21 days of receiving the laboratory 
data package for the final analysis. Within 21 days of the receipt of the data validation report, a 
final sampling report will be prepared and submitted to the EW AM. As discussed with the 
EW AM, the report will include the waste, soil, surface water, sediment and groundwater 
analyses. This report will detail the sampling locations and techniques, any problems that were 
encountered and any other observations, including photographs, made during the sampling 
activities. 

Project Organization 

The EW AM for this project is Mr. Brian Freeman. The U.S. EPA Technical Lead is Ms. Diane 
Sharrow. The TechLaw WAM for this project is Ms. Patricia Brown-Derocher and the TechLaw 
Technical Lead for this project is Mr. Todd Quillen. TechLaw Site Safety Officer (SSO) and 
field sampling personnel are Mr. Todd Quillen (Team Leader and SSO), Mr. Mark Griffith, Mr. 
Anthony Mubiru, and Mr. Kevin Higgins. Mr. Griffith and Mr. Higgins will primarily be 
responsible for the collection of surface water and sediment samples. Mr. Quillen and Mr. 
Mubiru will be primarily responsible for the sampling of waste, soil and groundwater. Mr. 
Griffith, who is an ecologist, and Ms. Theisen will identity potentially ecologically-sensitive 
areas to assist in the collection of the surface water and sediment samples and will be responsible 
for collecting the wetlands delineation data. The laboratory for this project is Quanterra 
Environmental Services in North Canton, Ohio. Data validation will be performed by 
appropriately qualified members of the TechLaw Team. 
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FIGURE 1 

SITE VICINITY MAP 



FIGURES 2A AND 2B 

SAMPLE LOCATION MAPS 



FIGURE3 

PAPER MILL LOCATION MAP 



TABLE 1 

SAMPLE COLLECTION SUMMARY 



TABLE1 

SAMPLE COLLECTION SUMMARY 

------··-----

No. of Sample Depths 
Area Matrix Locations Field Parameters Analytical Parameters * Field Blanks Field Dups. MS/MSDs 

Waste Pile Sludge 3-4 Borings; Based on Field PID Screening- VOCs VOCs, SVOCs, PCBs, 1 or 2 1 or 2 
9-12 Samples Parameters Total App. IX metals+ Ti, (I per 10) (I per 10) 

TCLPMetals 

Beneath Waste Pile Soil 3-4 0 ~ 6 11 PID Screening- VOCs VOCs, SVOCs, PCBs, I 1 
Total App. IX metals+ Ti (I per 10) (1 per 10) 

Wetlands/SW Courses sw 3-4 Surface pH, Cond., Temp VOCs, 1 I 
Total App. IX Metals+ Ti (I per 10) (I per 10) 

Wetlands/SW Courses Sed. 3-4 0-611 None SVOCs, PCBs, 1 1 
Total App. IX Metals+ Ti (I per 10) (I per 10) 

Groundwater GW 4 Middle of well pH, Cond., Temp VOCs, SVOCs, PCBs, I I 
screen Total App. IX metals+Ti, (I per 10) (I per 10) 

Sulfide, Nitrate-Nitrite 

Waste from Paper Mill Sludge 0-4 Not applicable None TCLP VOCs, TCLP 
SVOCs, PCBs, TCLP None None 
metals 

* TechLaw will be prepared to collect samples for all of these analyses. As described io the accompanying text, the actual parameters will be fmalized 

based on field conditions. 

1 
(I per 20) 

1 
(I per 20) 

I 
(I per 20) 

1 
(I per 20) 

I 
(I per 20) 

I 
(I per 20) 

' 
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TABLE2 

ANALYTICAL METHODS AND SAMPLE CONTAINER, 
PRESERVATION AND HOLDING TIME REQUIREMENTS 



Parameters Analvtical Method Matrix Holding_ Time Container Preservative 

VOCs SW-846 Method 5035 Waste, Soil, 48 Hours En-Core Cool to 4°C 
Sediment 

SW-846 Method 8260B 14 Days 2 X 40 ml vials w/septum caps HCl to pH<2, Cool to 4° C 
SW,GW 

SVOCs Prep: SW-846 Method 3510C SW,GW 7 Days to Extraction, 2, !-Liter Amber Glass Cool to 4°C 
Anal: SW-846 Method 8270C 40 Days to Analysis 

Prep: SW-846 Method 3550C Waste, Soil, 14 Days to Extraction, 1, 8-oz. glass jar Cool to 4°C 
Anal: SW-846 Method 8270C Sediment 40 Days to Analysis 

PCBs Prep: SW-846 Method 3510C SW,GW 7 Days to Extraction, 1, !-Liter Amber Glass Cool to 4°C 
Anal: SW-846 Method 8082 40 Days to Analysis 

Prep: SW-846 Methods 3550C Waste, Soil, 14 Days to Extraction, I, 8-oz. glass jar Cool to 4°C 
Anal: SW-846 Method 8082 Sediment 40 Days to Analysis 

App. IX Metals Prep: SW-846 Method 3005 SW,GW 6 months !-Liter Poly Bottle HN03 to pH<2; 
(plus titanium)* Anal: SW-846 Method Cool to 4°C 

6010B/7000 
Prep: SW-846 Method 3050 Waste, Soil, 6 months 1, 8-oz. glass jar Cool to 4°C 

Anal: SW-846 Method Sediment 
6010B/7000 

Mercury Prep: SW-846 Method 7470A SW,GW 28 days !-Liter Poly Bottle HN03 to pH<2; Cool to 4° C 

Prep: SW-846 Method 7471A Waste, soil, sediment 28 days 1, 8-oz. glass jar Cool to 4°C 

TCLPMetals Prep: SW-846 Method 1311 Waste 6 months 4-oz. glass jar Cool to 4°C 
Anal: SW-846 Method 6010B 

TCLP Mercury Prep: SW-846 Method 1311 Waste 28 days 4-oz. glass jar Cool to 4°C 
Anal: SW-846 Method 7471A 

-·-- - --------

..1!,· 
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Parameters Analytical Method Matrix Holding Time Container Preservative 

Sulfide SW-846 Method 9030B Waste 7 days 4-oz. glass jar Cool to 4°C 

MCA WW Method 376.1 GW 7 days 500 ml glass ZuAcetate + NaOH, pH>9; 
Cool to 4'C 

Nitrate-Nitrite_ '----MCA WW Method 353.1_ GW 2 days 
. 

500 ml glass _ Cool to 4°C 
- --- ---

* If arsenic, antimony, lead, selenium, and thallium are not detected by ICP, appropriate 7000 Series AA methods will be applied. 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Leif Christensen 
President and General Manager 
Manistique Papers, Incorporated 
453 South Mackinac Road 
Manistique, Michigan 49854 

DRE-8J 

RE: RCRA §3007 Information Request 
Manistique Papers, Incorporated 
RCRA I.D. No.: MID 981 192 628 

Dear Mr. Christensen: 

This letter and the enclosed document constitute a request for 
information by the United States Environmental Protection Agency 
(U.S. EPA), pursuant to U.S. EPA's authority under§ 3007 of the 
Resource Conservation and Recovery Act, 42 U.S.C. § 6901 et seq., 
as amended (RCRA), and any regulations promulgated pursuant 
thereto. The information requested relates to the generation, 
storage, transportation, treatment, disposal, discharge and 
release of solid waste, hazardous waste and hazardous waste 
constituents by or from the referenced facility at the address 
listed above and in Schoolcraft County, Michigan. 

Manistique papers, Incorporated (MPI) may, pursuant to 
Title 40 of the Code of Federal Regulations (40 CFR) 2.203(a), 
assert a business confidentiality claim covering all or part of 
the information requested by U.S. EPA in a manner described in 
40 CFR 2.203(b). Information covered by such a claim will be 
disclosed by U.S. EPA only to the extent and by means of the 
procedures set forth in 40 CFR Part 2, Subpart B. MPI must make 
any request for confidentiality when it submits its response, 
since any information not so identified may be made available to 
the public without further notice. Such claims must be 
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accompanied by written substantiation of the claim by answering 
the following questions: 

1. Which portions of the information do you claim are entitled 
to confidential treatment? 

2. For how long is confidential treatment desired for this 
information? 

3. What measures have you taken to guard against undesired 
closure of the information to others? 

4. To what extent has the information been disclosed to others, 
and what precautions have been taken in connection with that 
disclosure? 

5. Has the U.S. EPA or any other Federal agency made a pertinent 
confidentiality determination? If so, include a copy of such 
determination or reference to it if available. 

6. Will disclosure of the information be likely to result 
substantial harmful effects on your competitive position? 
what would those harmful effects be and why should they be 
as substantial? Explain the causal relationship between 
disclosure and the harmful effects. 

in 
If so, 
viewed 

The written statements submitted by MPI pursuant to this 
Information Request must be notarized and submitted under an 
authorized signature certifying that all statements contained 
therein are true and accurate to the best of the signatory's 
knowledge and belief. In addition, any documents submitted to 
U.S. EPA pursuant to this Information Request should be certified 
as true and authentic to the best of the signatory's knowledge or 
belief. 

Should the signatory find, at any time after submittal of the 
requested information, that any portion of the submitted 
information is false, misleading or incomplete, the signatory 
should so notify U.S. EPA. If any of the submitted information 
certified as true should be found to be untrue or misleading, the 
signatory can and may be prosecuted pursuant to 18 U.S.C. § 1001 .. 

U.S. EPA has the authority to use the information requested 
herein in an administrative, civil, or criminal action. This 
Information Request is not subject to the approval requirements 
of the Paperwork Reduction Act of 1980, 44 U.S.C. § 3501, et ~-
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MPI's response to the attached Information Request must be 
provided within thirty (30), days of the certified receipt date 
of this letter, notwithstanding its possible characterization as 
confidential business information (CBI). If an extension of time 
is necessary to complete the response, the request for an 
extension must be made in writing to Ms. Diane Sharrow, at the 
address listed below. 

Failure to respond to a request for information under § 3007 of 
RCRA, or adequately justify such failure to respond, can result 
in enforcement action by the U.S. EPA pursuant to§ 3008 of RCRA, 
with penalties of up to $25,000 per day of violation. 

Please address MPI's response to U.S. EPA's Information Request 
to Ms. Sharrow, Enforcement and Compliance Assurance Branch 
(DRE-8J), U.S. EPA, 77 W. Jackson Blvd., Chicago, IL, 60604-3590. 
If you have any questions regarding this letter, please contact 
Ms. Sharrow of the RCRA Enforcement Branch at (312) 886-6199, or 
Ms. Deborah Garber of the Office of Regional Counsel at 
(312) 886-6610. 

Sincerely yours, 

Paul Little, Chief 
Michigan Wisconsin Section 
Enforcement and Compliance Assurance Branch 
Waste, Pesticides and Toxics Division 

Enclosure 

cc: J. Sygo, MDNR-WMD-Lansing 
R. Schmeling, MDNR-Marquette 
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bee: Author 
Section 
Branch 
D. Garber, ORC 
C. Bury, WD 

DRE-8J\DSHARROW\DSHARROW\6-6199\SHARROW\MANISTIQ.UE\Ju1y 29, 1998 

SIGNOFF: 

I AUTHOR I TYPIST I SECTION CHIEF 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

MANISTIQUE PAPERS, INCORPORATED 
453 SOOTH MACKINAC ROAD 
MANISTIQUE, MICHIGAN 
RCRA EPA ID NO.: MID981192628 

Information Request Pursuant 
to Section 3007 of the 
Resource Conservation and 
Recovery Act as amended, 
42 o.s.c. § 6927 

This Information Request is a request by the United States 

Environmental Protection Agency (U.S. EPA) issued pursuant to 

Section (§) 3007 of the Resource Conservation and Recovery Act, 

as amended, 42 O.S.C. § 6927. The issuance of this Information 

Request serves to require Manistique Papers, Incorporated (MPI), 

to submit information relating to MPI's generation, treatment, 

transportation, storage, disposal, discharge and release of solid 

waste, hazardous wastes and hazardous waste constituents at or 

from MPI, 453 South Mackinac Road, Manistique, Michigan, and in 

Schoolcraft County, Michigan. 

I. INSTRUCTIONS 

This Information Request is directed to MPI, its officers, 

directors, employees, contractors, consultants, and its 

subsidiaries, divisions, facilities and their officers, 

directors, employees, contractors and consultants. This 

Information Request pertains to any and all information 

MPI, and its corporate predecessors, may have regarding the 
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generation, treatment, transportation, storage, disposal or 

release of solid and hazardous waste at or from the MPI 

operations located at 453 South Mackinac, Manistique, Michigan, 

and in Schoolcraft County, Michigan. 

If any information called for herein is not available or not 

accessible in the full detail requested, the Information Request 

shall be deemed to call for providing the best information 

available. The Information Request also requires the production 

of all information called for in as detailed a manner as possible 

based upon such information as is available or accessible. 

The information must be provided notwithstanding its possible 

characterization as confidential business information or trade 

secrets. MPI is entitled to assert a claim of confidentiality 

pursuant to Title 40 of the Code of Federal Regulations (40 CFR), 

2.203(b) for any information produced that, if disclosed to 

persons other than officers, employees, or duly authorized 

representatives of the United States, would divulge information 

entitled to protection as a trade secret. Any information which 

the Administrator of U.S. EPA determines to constitute methods, 

processes or other business information entitled to protection as 

a trade secret will be maintained as confidential pursuant to the 

procedures set forth in 40 CFR Part 2. MPI must make its request 

for confidential treatment when it provides such information 
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since any information not so identified will not be accorded this 

protection by U.S. EPA. 

The written statements and documents submitted pursuant to this 

Information Request must be notarized and returned under an 

authorized signature certifying that all statements contained 

therein are true and accurate to the best of the signatory's 

knowledge and belief. Should the signatory find at any time 

after submittal of the requested information that any portion of 

this submittal certified as true is false or misleading, the 

signatory should so notify U.S. EPA immediately. If any 

information submitted under this information request is found to 

be untrue or misleading, the signatory can be prosecuted under 

18 U.S.C. § 1001. U.S. EPA has the authority to use the 

information requested herein in an administrative, civil, or 

criminal action. This Information Request is not subject to the 

approval requirements of the Paperwork Reduction Act of 1980, 

44 U.S.C. § 3501 et seq. 

The information requested herein must be provided, within thirty 

(30) days following the certified receipt of this Information 

Request, to the U.S. EPA, Region 5, Enforcement and Compliance 

Assurance Branch (DRE-BJ), 77 West Jackson Blvd., Chicago, 

Illinois 60604-3590, Attention: Ms. Diane Sharrow. 
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II. DEFINITIONS 

1. "Authorized representative" means the person responsible for 
overall operation of a facility or an operational unit, e.g., 
plant manager, superintendent, or person of equivalent 
responsibility. (SeeR 299.9101 or 40 CFR 260.10.) 

2. "Discharge" or "hazardous waste discharge" means the 
accidental or intentional spilling, leaking, pumping, pouring, 
emitting, emptying, or dumping of hazardous waste into or on any 
land or water. (SeeR 299.9102 or 40 CFR 260.10.) 

3. "Disposal" means the discharge, deposit, injection, dumping, 
spilling, leaking or placing of any solid waste or hazardous 
waste into or on any land or water so that such solid waste or 
hazardous waste or any hazardous constituent thereof may enter 
the environment or be emitted into the air or discharged into any 
waters, including groundwater. (SeeR 299.9102 or 40 CFR 
260.10.) 

4. "Disposal facility" means a facility or part of a facility at 
which hazardous waste is intentionally placed into or on any land 
or water, and at which waste will remain after closure. (See 
R 299.9102 and 40 CFR 260.10.) 

5. "Document" means all written, typewritten, drawn or printed 
materials including, but not limited to, correspondence, letters, 
agreements, contracts, drawings, memoranda, blueprints, 
manifests, logs, invoices, and photographs, and all information 
recorded on electronic or magnetic media. 

6. "Facility" means all contiguous land and structures, other 
appurtenances and improvements on.the land used for treating, 
storing or disposing of hazardous waste. A facility may consist 
of several treatment, storage, or disposal operational units 
(e.g., one or more landfills, surface impoundments or 
combinations of them). (SeeR 299.9103 or 40 CFR 260.10.) 

7. "Hazardous waste" means a hazardous waste as defined in 
R 299.9203 or 40 CFR 261.3. 

8. "Hazardous constituent" means a chemical compound which is 
listed in Part 2 of the Act 64 Administrative Rules or 
40 CFR Part 261, Appendix VIII. 

9. "Landfill" means a disposal facility or part of a facility 
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where hazardous waste is placed in or on land and which is not a 
pile, a land treatment, a surface impoundment, an underground 
injection well, a salt dome formation, a salt bed formation, an 
underground mine, or a cave. (SeeR 299.9105 or 40 CFR 260.10.) 

10. "Land treatment facility" means a facility or part of a 
facility at which hazardous waste is applied onto or incorporated 
into the soil surface. (SeeR 299.9105 or 40 CFR 260.10.) 

11. "Management" or "hazardous waste management" means the 
systematic control of the collection, source separation, storage, 
transportation, processing, treatment, recovery and disposal of 
hazardous waste. (SeeR 299.9105 or 40 CFR 260.10.) 

12. "On-site" means the same or geographically contiguous 
property which may be divided by public or private right-of-way, 
provided the entrance and exit between the properties is at a 
cross-roads intersection, and access is by crossing as opposed to 
going along, the right-of-way. Noncontiguous properties owned by 
the same person but connected by a right-of-way which that person 
controls and to which the public does not have access is also 
considered on-site property. (SeeR 299.9106 or 40 CFR 260.10.) 

13. "Operator" means the person responsible for the overall 
operation of the facility. (SeeR 299.9106 or 40 CFR 260.10.) 

14. "Owner" means the person who owns a facility or part of a 
facility. (SeeR 299.9106 or 40 CFR 260.10.) 

15. "Person" means an individual, trust, firm, joint stock 
company, Federal Agency, corporation (including a goverpment 
corporation), partnership, association, State, municipality, 
commission, political subdivision of a State, or any interstate 
body. (See R 299.9106 or 40 CFR 260.10.) 

16. "Personnel" or "facility personnel" means all persons who 
work, at, or oversee the operations of, a hazardous waste 
facility, and whose actions or failure to act may result in 
noncompliance. (SeeR 299.9106 and 40 CFR 260.10.) 

17. "Pile" means any non-containerized accumulation of solid, 
non-flowing, hazardous waste that is used for treatment or 
storage. (SeeR 299.9106 or 40 CFR 260.10.) 

18. "Representative sample" means a sample of a universe or 
whole which can be expected to exhibit the average properties of 
the universe or whole. (SeeR 299.9107 or 40 CFR 260.10.) 
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19. "RCRA" means the Solid Waste Disposal Act, as amended by the 
Resource Conservation and Recovery Act of 1976, as amended, 
42 U.S. C. section 6901 et seq. (See Act No. 64 of the Public 
Acts of 1979, as amended, being§ 299.501 et seq. of the Michigan 
Compiled Laws.) 

20. "Sludge" means any solid, semi-solid, or liquid waste 
generated from a municipal, commercial, or industrial solid 
treatment plant, water supply treatment plant, or air pollution 
control facility exclusive of the treated effluent from a solid 
treatment plant. (SeeR 299.9107 or 40 CFR 260.10.) 

21. "Solid waste" means any garbage, refuse, sludge from a waste 
treatment plant, or air pollution control facility and other 
discarded material including solid, liquid, semisolid, or 
contained gaseous material resulting from industrial, commercial, 
mining and agricultural operations, and from community 
activities, but does not include solid or dissolved material in 
domestic sewage, or solid or dissolved materials in irrigation 
return flows or industrial discharges which are point sources 
subject to permits under Section 402 of the Federal Water 
Pollution Control Act, as amended, or source, special 
nuclear, or byproduct material as defined by the Atomic Energy 
Act, as amended. (See 42 U.S.C. § 6927). NOTE: Discharge of 
leachate from waste management units to groundwater is not 
excluded from the definition of solid waste in RCRA §1004(27). 

22. "Storage" means the holding of hazardous waste for a 
temporary period, at the end of which the hazardous ~waste is 
treated, disposed of or stored elsewhere. (SeeR 299.9107 or 
40 CFR 260.10.) 

23. "Sump" means any pit or reservoir that meets the definition 
of tank and those troughs/trenches connected to it that serve to 
collect hazardous waste for transport to hazardous waste storage, 
treatment, or disposal facilities. (SeeR 299.9107 or 40 CFR 
260.10.) 

24. "Surface impoundment" or "impoundment" means a facility or 
part of a facility which is a natural topographic depression, 
man-made excavation, or diked area formed primarily of earthen 
materials (although it may be lined with man-made materials) 
which is designed to hold an accumulation of liquid wastes or 
wastes containing free liquids, and which is not an injection 
well. Examples of surface impoundments are holding, storage, 
settling, and aeration pits, ponds, and lagoons. (See 
R 299. 9107 or 40 CFR 260.10.) 
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25. "Tank" means a stationary device, designed to contain an 
accumulation of hazardous waste which is constructed primarily of 
non-earthen materials which provide structural support. (See R 
299.9108 or 40 CFR 260.10.) 

26. "Transportation" means the movement of hazardous waste by 
air, rail, highway or water. (SeeR 299.9108 or 40 CFR 260.10.) 

27. "Treatment" means any method, technique or process, 
including neutralization, designed to change the physical, 
chemical or biological character or composition of any hazardous 
waste so as to neutralize such waste, or so as to recover energy 
or material resources from the waste or so as to render such 
waste nonhazardous or less hazardous; safer to transport, store 
or dispose of; or amenable for recovery, amenable for storage or 
reduced in volume. (SeeR 299.9108 or 40 CFR 260.10.) 

28. "Underground tank" means a device meeting the definition of 
tank whose entire surface area is totally below the surface of 
and covered by the ground. (SeeR 299.9109 or 40 CFR 260.10.) 

29. "Underground storage tank" means any one or combination of 
tanks (including underground pipes connected thereto) that is 
used to contain an accumulation of regulated substances, and the 
volume of which (including the volume of underground pipes 
connected thereto) is 10 percent or more beneath the surface of 
the ground. (See 40 CFR 280.12.) 

30. "Wetland" is defined as those areas that are inundated or 
saturated by surface or groundwater at a frequency and duration 
sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions. (See 1987 United States Army Corps of 
Engineers Wetlands Delineation Manual.) 

III. REQUEST FOR ANSWERS TO QUESTIONS AND THE PRODUCTION OF 
DOCUMENTS 

1. Did MPI generate solid waste after November 8, 1980? 

2. Has MPI generated a solid, liquid, semi-solid or contained 
gaseous material since November 8, 1980? 

3. Was any of the material identified by MPI in Item 2, 
discarded, or had it served its intended purpose, or was it 
a manufacturing or mining byproduct? 
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4. Provide a list of the material identified by MPI in Item 3. 

5. For each distinct waste or waste stream identified by MPI in 
response to Item 4, address the following: 

a. Was the waste generated by MPI on a regular, an 
intermittent or a one-time basis? 

b. Where was the waste physically generated? 

c. Was the waste generated by MPI stored prior to 
disposal? 

d. Was the MPI generated waste mixed with any other waste 
prior, during or after storage and disposal? 

e. Where was the waste stored or treated prior to 
transport or disposal?, and 

f. Who transported the waste for disposal? 

6. Was any of the material listed in Item 4 by MPI excluded 
under R 299.204 or 40 CFR 261.4(a) because it was domestic 
sewage, a Clean Water Act point source discharge, an irrigation 
return flow, an Atomic Energy Commission special nuclear or 
byproduct material, or an in-situ mining waste? 

7. Provide a list of the material identified by MPI in Item 6 as 
excluded under R 299.204 or 40 CFR 261.4(a). 

8. Provide any prepared documents that analyze or describe any 
MPI material excluded under R 299.204 or 40 CFR 261.4(a) as a 
Clean Water Act point source discharge, or any prepared documents 
that determine or conclude that any material point source 
discharged is excluded under R 299.204 or 40 CFR 261.4(a). 

9. Provide a list of the material generated by MPI since 
November 8, 1980, that is a RCRA solid waste regardless of 
whether it was discarded, used, reused, recycled, reclaimed, or 
stored or accumulated for the purposes of discarding, using, 
reusing, recycling or reclaiming. 

10. Was any solid waste generated by MPI placed into a 
wetland? 

11. Has MPI ever applied for a Section 404 permit from the 
Michigan Department of Natural Resources, the Michigan Department 
of Environmental Quality, or the United States Army Corps of 
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Engineers for the Residuals Management Area (RMA) 1 ? 

12. Has MPI ever received a Section 404 permit from the 
Michigan Department of Natural Resources, the Michigan Department 
of Environmental Quality, or the United States Army Corps of 
Engineers for the RMA? 

13. Is any of the material identified by MPI in Item 9 
excluded from regulation under R 299.204 or 40 CFR 261.4(b)? 

14. Provide a list of the material generated by MPI since 
November 18, 1980, which is excluded under R 299.204 or 
40 CFR 261.4 (b). 

15. What is MPI's program for establishing the characteristics 
of both solid and hazardous waste at MPI in accordance with 
R 299.302 or 40 CFR 262.11? 

16. Does the program described by MPI in response to Item 15 
include any of the following, and if so, please describe any 
variations in the program for establishing the characteristics of 
the waste for each specific waste: 

a. coal ash 
b. leachate 
c. sludge 
d. flyash 
e. filter cake 
f. contents of drums 
g. contents of containers, and 
h. any other solid waste. 

17 .. How has the program described in response to Item 15 
changed, or been altered since November 1980, with respect to the 
following: 

a. system changes? 
b. process changes? 
c. plant upsets? 
d. shutdown of the green wood pulp mill in 1984? 

1 The RMA may also be known variously as the RMA, PERM, 
residuals area, sludge dump, or dump. The RMA may generally be 
described as the E ~ of the SW 1/4 of Section 36, T42N Rl6W of 
Hiawatha Township in Schoolcraft County, and is located 
approximately 1 mile east of M-94 and 1.5 miles north of MPI with 
access off Frankovitch Road. 
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e. sludges from ponds, settling ponds, basins, settling 
basins, slips, lagoons, slip lagoons, piles, impoundments or 
surface impoundments? 
f. spills? 
g. leaks? 
h. changes in specialty paper production? 
I. construction of the wastewater treatment plant, the 
addition of secondary treatment, and modifications to the 
wastewater treatment plant? 
j. pump maintenance and failures? 
k. sump maintenance and failures? 
1. changes in chemicals used to remove paper contaminants? 
m. sewer line maintenance and breaks? 
n. equipment maintenance and oil leaks? 
o. underground tank maintenance and leaks? 
p. underground storage tank maintenance and leaks? 
q. reduction in the number of NPDES permitted outfalls?, 
and, 
r. Changes in raw materials, including but not limited to, 
additives and recycled paper sources? 

18. On October 15, 1985, a leaking PCB transformer was found at 
MPI (See TSCA-V-C-536 Consent Decree) . Where was the waste from 
cleanup/remediation of the MPI PCB transformer leak disposed? 

19. How long has MPI owned the RMA? 

20. How long has MPI operated the RMA? 

21. Has the areal extent of the RMA been extended by MPI since 
197 6? 

22. Was creep (movement of the waste material due to gravity, 
weight of overlying materials, etc.) accounted for by MPI in the 
response to Item 21? 

23. Provide copies of any documents MPI may possess, including 
photography and aerial photography, that pertains to the 
responses to Items 21 and 22. 

24. Were access roads, offsite roads and on-site haul roads 
constructed primarily of sludge and ash material that 
immediately surround the RMA accounted for in the responses to 
Items 21 and 22? 

25. Did MPI ever apply for any permits to construct, expand or 
operate the RMA? 

10 
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26. If the response to Item 25 is yes, list the permits 
applied for, and the entity to which the application(s) were sent 
(including, but not limited to any application to the local 
health department, Corps of Engineers, and the 1978 Act 641 
application submitted to Michigan DNR). 

27. Describe MPI's past and current security at the RMA to 
prevent disposal of non-MPI waste at the RMA. 

28. Describe any inciden.ts of non-MPI waste being managed, 
stored, treated or disposed at the RMA. 

29. Were drums, barrels or other containers ever stored or 
disposed at the RMA? If so, please indicate when and how it was 
determined whether those drums, barrels or containers contained 
solid or hazardous waste? 

30. Identify the person(s) responsible for operation and 
maintenance of the RMA since 1980. 

31. Indicate whether the following persons were ever employed, 
or continue to be employed by MPI, and in what position: Nick 
Frankovitch, Jan Reque, Robert Bonish, Nick Beaudre, Grant 
Taylor, Dave Blahnik, John Garvin, Richard Aldrich, Darryl 
Carlson, John Johnson, Lauren Edwards, Bob Taylor, Eric Bourdeau, 
Tom Arnold, Jason Panek, James Cook and Henry Swanson. 

32. Has any solid waste generated by MPI been disposed of in any 
other location in Schoolcraft County since 1980? 

33. If the answer to Item 32 is yes, list the locations of 
disposal. 

34. Provide copies of sampling and analysis data for solid waste 
generated by MPI since 1980, including how the waste was sampled 
(representativeness), the number of samples, and the quality 
control and assurance provided by the persons performing the 
sampling and the analysis. 

35. List the chemical constituents of any waste stream 
identified in response to Item 3, if the chemical analysis 
requested in Item 34 is not available for that waste stream. 

36. Is the RMA an engineered unit? 

37. If the response to Item 36 is yes, provide any maps, 
locational drawings, blueprints, etc., related to design, 
construction and maintenance of the unit. 
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38. Provide the following notarized certification by a 
responsible company officer: 

I certify under penalty of law that I have personally 
examined and am familiar with the information submitted in 
responding to this Information Request for production of 
documents. Based on my review of all relevant documents and 
inquiry of those individuals immediately responsible for 
providing all relevant information and documents, I believe 
that the information submitted is true, accurate, and 
complete. I am aware that there are significant penalties 
for submitting false infqrmation, including the possibility 
of fine and imprisonment. 

Issued this 

Paul Little, Chief 
Michigan Wisconsin Section 

day of __________________ , 1997. 

Enforcement and Compliance Assurance Branch 
Waste, Pesticides and Toxics Division 
United States Environmental Protection Agency 
Region 5 
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TEcH lAw INc. 

June 8, 1998 

Mr. Brian Freeman 
U.S. Environmental Protection Agency 
Region 5 DE-9J 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

20 NORTH WACKER DRIVE, SUITE 1260, CHICAGO, ll60606 

PHONE: (3121 578-8900 
FAX: (3121 578-8904 

RZ2. R05020.0 !. 1D .256 

Reference: EPA Contract No. 68-W4-0006; Work Assignment No. R05020 QAPP 
Screening and Development; Manistique Papers, Inc., Hiawatha; MI; EPA 
ID No. MID981192628; Site-Specific Field Sampling and Analysis Plan; 
Task 05 Deliverable 

Dear Mr. Freeman: 

Please find enclosed TechLaw's Site-Specific Field Sampling and Analysis Plan (SAP) for 
sampling activities proposed at the Manistique Papers, Inc. (Manistique Papers) Residuals 
Management Area (RMA) in Hiawatha, Michigan. This SAP also includes the anticipated 
sampling and analyses proposed at the Manistique Papers paper mill located in Manistique, 
Michigan. Continued assistance with sampling and analysis at the Manistique Papers RMA 
was requested in your March 24, 1998 Technical Direction memorandum (TDM). 
Assistance with the collection and analysis of samples from waste streams at the Manistique 
Papers paper mill was requested during several phone conversations between Mr. Todd 
Quillen, ofTechLaw, and Ms. Diane Sharrow, the U.S. EPA technical contact for this site. 

This SAP proposes the collectiou of waste, soil, surface water, sediment and groundwater 
samples necessary to assist U.S. EPA Region 5 in determining whether the waste pile at the 
RMA contains hazardous waste or hazardous constituents, including PCBs, and whether 
these hazardous constituents have potentially impacted biological receptors, including 
wetlands and surrounding surface water bodies. Also, as requested by Ms. Sharrow, this 
SAP proposes the collection of information which would be useful for delineating wetlands 
in the area surrounding the RMA. 

ATLANTA • BOSTON o CHICAGO • DALLAS • DENVER • HOUSTON • LOS ANGELES • NEW YORK • PHILADELPHIA • PHOENIX • SAN FRANCISCO • SEATILE • WASHINGTON. D.C. @ 



Mr. Brian Freeman 
June 8, 1998 
Page 2 

A review of available file materials and a previous sampling site inspection at the RMA has 
provided TechLaw with information on potential contaminants at the RMA. TechLaw has 
recommended specific analyses for each media based on the available information. In a 
limited number of cases, the detection limits for certain analyses may be greater than U.S. 
EPA Region 5 Ecological Data Quality Levels (EDQLs) for these methods. However, the 
data generated as a result of the proposed sampling and analyses should be of sufficient 
quantity and quality to make decisions concerning potential ecological impacts. 

Sampling is anticipated to begin on June 9, 1998 and continue for three to four days. 

TechLaw will use SW-846 Method 5035 for the collection of soil samples for volatile 
organic compounds analysis. TechLaw's Standard Operating Procedure (SOP) for this 
method will be submitted to U.S. EPA under separate cover. 

Please feel free to contact me or Mr. Todd Quillen, the TechLaw Technical Lead, at 
312/345-8915 if you have any questions. 

Sincerely, 

Patricia Brown-Derocher 
Regional Manager 

Enclosure 

cc: F. Norling, EPA Region 5 (w/out attachment) 
D. Sharrow, EPA Region 5 
W. Jordan, Central Files 
T. Quillen 
Chicago Central Files 

c:\ehs\20\20id256. wpd 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

REPLY TO THE ATTENTION OF: 

18 May 1998 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED and by 
FACSIMILE 

Steven Nadeau 
Honigman Miller Schwartz and Cohn 
2200 First National Building 
660 Woodward Avenue 
Detroit, Michigan 48226-3583 

Dear Mr. Nadeau: 

CS-13J 

The United States Environmental Protection Agency (U.S. EPA), 
Region 5, will be conducting a sampling inspection, under the 
authority of the Resource Conservation and Recovery Act (RCRA), 
at the Manistique Paper, Incorporated (MPI), Residual Management 
Area (RMA), in early June 1998. As you are aware, U.S. EPA 
sampled the RMA in November 1997. However, U.S. EPA would like 
to sample the RMA once again. 

There are several reasons for this additional sampling, but the 
main reason being that Intertek Testing Services (ITS) 1

, of 
Richardson, Texas, a subcontractor laboratory to TechLaw, Inc., 
(TechLaw2 ), a U.S. EPA Contractor, recently notified the U.S. EPA 
of irregularities in its data reporting for analyses using 
methods under SW-846 for testing soils and waters. ITS has 
reported that these irregularities involved the inappropriate 
manual integrations of chromatographic peak areas for the purpose 
of meeting method/protocol criteria3

• Thus, all samples taken 
from the RMA by TechLaw in November 1997 and analyzed by ITS in 
November and December 1997 are suspect in Region 5's's eyes. In 

1 The laboratory that analyzed U.S. EPA samples taken from the RMA in November 
1997. 

2 Formerly a part of A. T. Kearney, the contractor used by U.S. EPA to conduct the 
sampling in November 1997. 

3 The irregularities also involved samples from other clients besides U.S. EPA. 
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addition, ITS "lost" several of the samples taken by TechLaw from 
the RMA. 

U.S. EPA would also like to sample from several areas that were 
not sampled in November 1997. These areas include the sources of 
all materials (flyash, wastewater treatment sludge, etc.), being 
disposed of in the RMA, and the wells that had recently been 
installed around the RMA just prior to U.S. EPA's November 1997 
sampling inspection. U.S. EPA is asking MPI to provide the exact 
location of all the wells, and the screened intervals, within 5 
days of the receipt of this letter. 

In addition, U.S. EPA is requesting MPI to advise the Agency 
within 5 days of the receipt of this letter as to whether or not 
it will accept responsibility for the characterization and proper 
disposal of all sampling/investigation derived wastes (IDW); 
including those generated by U.S. EPA and its contractor, as well 
as the Michigan Department of Environmental Quality (DEQ), and 
MPI (if DEQ and MPI elect to split sample with the U.S. EPA) 

Once U.S. EPA receives MPI response to our request for well 
information, and whether or not MPI will handle the IDW, U.S. EPA 
will provide MPI with a draft sampling plan. 

Enclosed are the draft analytical results of U.S. EPA's split 
samples from of the November 1997 sampling inspection. Please 
note that the U.S. EPA is currently attempting to make a 
determination on the validity of all sample analysis done by ITS. 
U.S. EPA is requesting that MPI provide the analytical results of 
MPI's split samples from the November 1997 sampling inspection 
immediately upon receipt of this letter.' 

Please contact me if you have any questions regarding this 
sampling inspection, or concerns over granting U.S. EPA access to 
the MPI plant and the RMA. I can be reached at 312-886-6610. 

Sincerely, 

Deborah Garber 

4 U.S. EPA's request for information from MPI on the wells, aud with regards to the 
aualytical results of the November 1997 spilt sampling, is being made under Section 3007 of 
RCRA. 
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UNITED STATES ENVIRONMENTAl PROTECTION AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

27 May 1998 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED and by 
FACSIMILE 

Steven Nadeau 
Honigman Miller Schwartz and Cohn 
2200 First National Building 
660 Woodward Avenue 
Detroit, Michigan 48226-3583 

Dear Mr. Nadeau: 

REPLY TO THE ATTENTION OF; 

CS-13J 

The United States Environmental Protection Agency (U.S. EPA) , 
Region 5, will be conducting a sampling inspection, under the 
authority of the Resource Conservation and Recovery Act (RCRA), 
at the Manistique Paper, Incorporated (MPI), Residual Management 
Area (RMA), on June 8, 9, 10 and 11, 1998. As you are aware, 
U.S. EPA sampled the RMA in November 1997. However, U.S. EPA 
would like to sample the RMA once again. 

As I explained to you in a previous telephone conversation, 
U.S. EPA has concerns with the analytical results reported by the 
laboratory who performed the analyses of the RMA samples. 
Intertek Testing Services (ITS) 1

, of Richardson, Texas, a 
subcontractor laboratory to Tec&Law, Inc., (TechLaw2

), a U.S. EPA 
Contractor, recently notified U.S. EPA of irregularities in its 
data reporting for analyses using methods under SW-846 for 
testing soils and waters. These include analyses of VOCs and 
SVOCs. ITS has reported that these irregularities involved the 
inappropriate manual integrations of chromatographic peak areas 
for the purpose of meeting method/protocol criteria'. Thus, all 
samples taken from the RMA by TechLaw in November 1997 and 
analyzed by ITS in November and December 1997 are of questionable 
validity. In addition, ITS "lost" several of the samples taken 
by TechLaw from the RMA. 

1 The laboratory that analyzed U.S. EPA samples taken from the RMA in November 
1997. 

2 Formerly a part of A. T. Kearney, the contractor used by U.S. EPA to conduct the 
sampling in November 1997. 

3 The irregularities also involved samples from other clients besides U.S. EPA. 
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cc: Diane Sharrow, U.S. EPA 
Todd Quillen, TechLaw 
Hank Switzer, MDEQ 

Enclosure 

-3-
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TABLE 3 
ANAlYTICAl RESUlTS FOR WASTE PILE SAMPLES 

Table 3-A· VOCs 

ample Number SLG-1 (10-12) SLG-2 (22-24) SLG·3 (12·14) SLG-4 (4-6) SLG-5 (8-10) SLG-35 (8-10)" 
nits mgJKg mgll<g mgJKg ogll<g ugtKg ug/Kg 

nalyte Result a Result a Result a Result a Result Q Result a 
, 1,1 ,2-Tetrachloroethane 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 uo 

1,1, 1-Trichloroethane 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
1,1 ,2,2-Tetrachloroethane 12.8 UJ 12.4 u 9.07 R 1160 UO 1070 UO 1100 UO 
1,1 ,2-Trichloroethane 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
1, 1-Dichlorethane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UO 1100UO 
1 , 1-Dichloroethene 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UD 
1 , 1-0ichloropropene 12.8 u 12.4 u 9.07 u 1160 UD 1070 UO 1100 UO 
1 ,2,3-Trichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UD 1070 UO 1830 0 
1.2.3-Trichlorpropane 12.8 UJ 12.4 u 9.07 R 1160 UO 1070 UO 1100 UO 
1 ,2,4-Trichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UO 1070 UO 1100 UO 
1 ,2,4-Trimethylbenzene 12.8 UJ 12.4 u 9.07 R 2510 0 48000 0 2300 0 
1 .2-Dibromo-3-Chloropropane 64.2 UJ 62.fU 45.4 R 5810 UO 5360 UO 5520 UO 
1 ,2-Dibromoethane 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
1 ,2-Dichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UO 1070 UO 1100 UO 
1 .2-Dichloroethane 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
1 ,2-0ichloroprapane 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
1.3.5~Trimethylbenzene 12.8 UJ 12.4 u 9.07 R 2320 0 16600 0 2450 0 
1,3-Dichlorobenzene 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
1,3-Dichloropropane 12.8 u 12.4 u 9.07 u 
1 ,4-Dichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UO 1070 UO 1100 UO 
2,2-Dichloropropane. 12.8 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
2-Butanone 257 UJ 248 UJ 83 J 23200 UO 21500 UO 22100 UO 
2-ChlorotoJuene 12.8 UJ 12.4 u 9.07 R 2320 UOJ 2150 UOJ 2210 UOJ 
2-Chloroethylvinyether 25.7 UJ 24.8 UJ 18.1 UJ 1160 UO 1070 UO 1100 UO 
2-Hexanone .. 128 u 124.0 u 90.7 u 11600 UO 10700 UO 11000 UO 
4--:Chlorotoluene 13 UJ 12.4 u 9.07 R 1160 up 1070 UO 1100 UO 
4-Methyl-2-pentahone 257 u 248.0 u . 181 u 23200 UO 21500 UD 22100 UD 
Acetone 90 UJ 49.3 UJ 276 J 6900 OJ 8410 OJ 5870 OJ 
Acrylonitrile 13 UJ 12.4 UR 9.07 R 1160 R 1070 R 1100 R 
Benzene 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 

' Bromobenzene 13 UJ 12.4 u 9.07 R 1160 UO 1070 UO 1100 UD 
Bromochloromethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Bromodichloromethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UD 
Bromoform 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Bromomethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Carbon disulfide 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Carbon tetrachloride 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Chlorobenzene 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Chloroethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Chloroform 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Chloromethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UD 
Oibromochloromethane 13 u 12.4 u 9.07 u 1160 UD 1070 UO 1100 UO 
Olbromomethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Ethylbenzene 13 u 12.4 u 9.07 u 1160 UO 3260 0 1100 UO 
lodomethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Methylene Chloride 13 u 20.6 u 9.07 u 1160 UO 1070 UO 1100 UO 
Styrene 13 u 12.4 u 9.07 u 1160 UO 1070 UD 1100 UO 
Tetrachloroethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
Toluene 13 u 12.4 u 211 J 1180 0 3050 0 1250 0 
Tr' · 'oroethene 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
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Table 3 A· VOCs . . 
1mple Number SLG-1 (10-12) SLG-2 (22-24) SLG-.3 (12-14) SLG-4 (4-6) SLG-5 (8-10) SLG-35 (8-10)' 

.Alits mg/l(g mg/Kg mgll<g -· ug/Kg Ug/KQ ...,.lyle Result Q Result Q Result Q Result Q Result Q Result Q 
Trichloroftuoromethane 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 uo 
1\flnvl acetate 128 u 124 u 90.7 u 1160 UOJ 1070 UOJ 1100 UOJ 
[Vinyl Chloride 13 u 12.4 u 9.07 u 465 UO 429 uo 442 uo 
cis-1 ,2-0ichloroethene 13 u 12.4 u 9.07 u 1160 UO 1070 uo 1100 uo 
cis-1 ,3-0ichloropro_pene 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 uo 
m+p-Xylene 13 u 12.4 u 9.07 u 1160 UO 11800 0 1100 uo 
a-Xylene 13 u 12.4 u 9.07 u 1160 UO 5190 0 1100 uo 
trans-1 ,2-0ichloroethene 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 UO 
tra.ns-1,3-Dichloropropene 13 u 12.4 u 9.07 u 1160 UO 1070 UO 1100 uo 
trans-1,4-0ichloro-2-butene 257 R 248 R 181 R 23200 R 21500 R 22100 R . SLG-35 8-10 IS a field duplicate of SLG-5 8-10 
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Table 3-B: SVOCs 

'Number 
!Units 

1,5-Tri 
12,4,6-T. 
2,4-0i 
2,4-0i 

2-Nill 
2-Nitl 

g,n 
k)F 

I Phenyl Ether 

~P~-~-~}'1-Ether 

TABLE 3 
ANALYTICAL RESULTS FOR WASTE P'tE SAMPLES 

SLG-1 (10-12) 
ug/Kg 

Result a 
8,250 UD 
8,250 UD 
8,250 UD 
1,250 UD 

1.30 UD 
1,250UiJ 
~DUD 
l,25 

41,30 

8,250 UD 
1,250 
1,250 
1,060 

413ciiluo 
l,250 UD 
l,250 UD 

41,300UD 
41,300 UD 
8,250 UD 
8,250 UD 
8,250 UD 
8,250 UD 
6,990 JD 

41,300 UD 
41,300 uo 

8,250 UD 
8,250 UD 
8,250 UD 
8,250 UD 
8,250 UD 
8,250 UD 
8,250 UD 
8,250 UD 

SLG-2 (22-24) ISLG-3(12-14) - I SI_G-4 (4-6L I SLG-5 (8-'IQL I. SLG-35_ 8-10' J WST-1 
ug/Kg - ---~\liKg ---- -r---- ugiKQ- -r ~-g/Kg ugfKg ug/Kg -

Result Q Result Q Result Q Result Q Result Q Result 0 

8,190 UD 5,900 UD 15,300 UD ·t4,200 UD 14,300 UD 6,600 UDJ 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD . 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 

90 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
41,000 UD 29,500 UD 76,700 UD 14,200 UD 71,400 UD 33,000 UD 

8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UD 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UD. 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 

11,000 UD 29,500 UD 76,700 UD 14,200 UD 71,400 UD 33,000 UDJ 
190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UD.J_ 
!90 U()_ I _5,900 UD I 15,300 UD I 14,200 UD I 14,300 UD I 6,600 UDJ. 

8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
1,190 uo 5,9oo uo 15,3oo _uo 14,200 uo 14,3oo uo 6,5oo uoJ I 
1,770 JD 5,900 UD 15,300 UD 40,800 D 8,350 JD 6,600 UDJ -
1,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 "n' 

41,000 UD . 29,500 UD 76,700 UD 70,800 UD 71,400 UD 33,000 I 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 IJD. 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 13,000 UDJ 

41 ,000 UD 29,500 UD 76,700 UD 70,800 UD 71 ,400 UD 33,000 UDJ 
41,000 UD 29,500 UD 76,700 UD 70,800 UD 71,400 UD 33,000 UDJ 

8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
190 UD 5,900 UD 30,200 UD 27,900 UD 28,100 UD 13,000 UDJ 

8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 13,000 UDJ 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ_ 

41,000 UD 29,500 UD 76,700 UD 70,800 UD 71,400 UD 33,000_1, 
41,000 UD 14,300 UD 37,200 UD 34,300 UD 34,700 UD 16,000 

8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 Ul 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD 5,900 UD · 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,190 UD _ 5,900_tJQ__ -~00 UD 14,200 UD 14,300 UD ·- 6,600 UDJ 
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Table 3-B: SVOCs 

~Number 

!Units 

::acid 
\Benzyl Alcohol 

\Butyl Benzyl I 

~ 
Diethyll 

l~h~~~~-

'SLG-35 8-10 is a field' 

SLG-1 (10-12) _L SLG-2 (22-2~ \SL~~ (12-14)_ L SLG-4l4-6) I SLG-5 (8-10) I SLG-35 8-10' I WST-1 
ugfl(g ug!Kg ug!Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Result a Result a Result a Result a Result a Result a Result a 
4(300 UD-~ ~000 UD 29,500 UD 37,200 UD 34,300 UD- .. 34,700"ll5-- --16,000 UDJ 

16,300 UD 16,100 UD 11,600 UD 30,200 UD 27,900 UD 28,100 UD 13,000 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD. 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 8,000 JD 14,300 UD 6,600 Ul 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 Ul 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 JD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
!,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
:,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
:,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
!,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
!,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ \ 
!,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ -, 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 U[ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 1 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD --6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ I 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 10,800 JD 14,300 UD 6,600 UDJ I 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 

41,300 UD 41,000 UD 29,500 UD 76,700 UD 70,800 UD 71 ,400 UD 33,000 uo: 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UD• /1 

8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UD 1 / 

_8,250 UD ,__ 8,190 UD _ _!j,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 l!e; 
l of SLG-5 8-10 
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TABLE 3 
ANALYTICAL RESULTS FOR WASTE PILE SAMPLES 

Table 3-C: PCBs 

Sample Number SLG-1 (24-26) SLG-2 (16-18) SLG-3 (1 8-20) SLG-4 (16-18) SLG-5 (16-18) WST-1 SLG-3516-18' 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Analyte Result Q Result Q Result Q Result Q Result a Result Q Result a 
Aroclor 1016 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1221 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1232 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1242 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1248 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1254 282 u 295 u . 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1260 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u . 
SLG-35 16-18 is a field duplicate of SLG-5 16-18 
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Table 3-D: Appendix IX Metal 

Sample Number 
Units 

Analyte 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
lead 
Mercury 
Nickel 

Selenium 
Silver 
ThaJJium 
Vanadium 
Zinc 
Titanium 
Tin 
•C:I r:. '>'> t<> HI •~ ~ r.~•_. -'• 

•SLG-35 8-10 • 
•SLG-35 16-18 " 

Table 3-E: Total Sulfid . --···-"'"' 
Sample Number 
Units 

Anafyte 

Sulfide, Total 

SLG-1 (10-12) -· Result Q 

2.60 UJ 
2.50 
107 

0.29 
0.51 u 
12.5 
1.90 
50.6 
34.0 

0.088 u 
4.00 
1.54 u 
1.03 u 
2.31 rJ 
17.7 . 
59.7 
92.0 J 
4.10 

plicate of SLG-2 1&-f8 
SLG-5 8-10 
SLG-516·18 

SLG-1 (10-12) 
mg/Kg 

Result a 
25.7 u 

•<::1 r:. '>? 1<>.1<> r~ "r.~•_.-' -~"~~•- ~~ "',.... "1R.1A ,. 2 

SLG-1 (24-26) SLG-2 (16-18) -· -· Result Q Result Q 

2.80 UJ 2.90 UJ 
3.60 0.51 
248 65.3 

0.54 0.29 u 
0.57 u 0.59 u 
37.4 9.70 
3.00 1.18 u 
42.9 43.4 
163 33.3 

0.098 u 0.101 u 
5.80 1.47 u 
1.69 u . 1.77 u 
1.13 u 1.18U 
2.55 u '2.65 u 
14.2 9.90 
52.5 122 

125.00 J 52.0 J 
-4.20 4.00 

SLG-1 (24-26) SLG-2 (16-18) 
mg/Kg mg/Kg 

Result a Result a 
26.3 u 29.5 u 

TABLEJ 
ANALYTICAL RESULTS FOR WASTE PILE SAMPLES 

SLG-32 (16-18)• SLG-2 (22-24) SLG-3 {12·14) SLG-3 (18-20) SLG-4 4-6) SLG-4 (16-18) SLG.S {8-10) SLG-5 (16-18 WST-1 

""""" 
,_ 

""""' -· _, -· _, -· -· Result a Result a Result a Result a Result a Result a Result a Result a Result a 
3.10 UJ 2.50 UJ 1.80 UJ 2.00 UJ 2.30 UJ 3.30 UJ 2.10 UJ 2.00 UJ 2AO UJ 
1.50 u _0.97 1.60 1.4 21.7 1.60 u 1.40 4.40 1.20 u 
63.6 96.30 57.60 46.1 214 111 36.7 70 31.90 
0.31 u 0.24 u 0.17 0.19 u 2.3 0.44 u 038 0.82 0.25 
0.62 u 0.49 u 0.36 u 0.39 u 0.46 u 0.65 u 0.43 u 0.39 u 0.48 u 
9.20 32.50 11.40 8.5 10.8 7.8 9.2 5.60 5.20 
120 u 1.40 0.96 0.74 5.7 1.30 u 1.00 1.90 1.00 u 
41.4 69.1 30.60 25.4 60.5 73.2 69.8 41.9 103 
29.8 125 47.00 35.1 12.1 5.00 3.00 2.50 3.50 

0.105 u 0.085 0.096 0.0688 0.0836 0.112 u 0.0734 u 0.0669 u 0.0827 u 
0.73 u 2.30 2.50 2.2 10.4 J **2.00 J 2.6 J 4.1 J 1.40 J 
1.85 u 1.49 u 1.09 u 1.17 u 1.80 8 1.96 u 1.29 u 1.17 u 1.45· u 
2.77 u 0.99 u 0.73 u 0.78 u 0.93 u 1.31 u 0.86 u 0.78 u 0.97 u 
9.80 u 2.23 u 1.63 u 1.76 u 2.09 u 2.94 u 1.93 u 1.76 u 2.18 u 
60.4 14.3 7.40 6.1 25.7 12.8 13.0 11.1 9.3 
57.0 239 65.9 49.7 43.8 91.3 62.9 42.7 37.40 
4.00 J 62.0 J 64J 60 J 256 J 79 J 65.00 J 91J 75J 
4.00 u 450 230 3.6 2.6 2.60 2.00 150 2.20 

SLG-32 (16-18)• SLG-2 (22-24) SLG-3 (12-14) SLG-3 (18-20) SLG-4(4-6) SLG-4 (16-18) SLG-5 (8-10) SlG-5 (16-18) WST-1 
mg!Kg mg/Kg mg/Kg mg!Kg -· -· -· -· _, 

Result a Result a Result a Result a Result a Result a Result a Result a Result a 
30.8 u 24.8 u 18.1 u 19.5 u 23.2 u 32.6 u 21.5 u 19.6 u 242 u 
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TABLE4 
ANALYTICAL RESULTS FOR SOIL SAMPLES 

Table 4-11: SI!OCs 

Sample Number · SS-1 SS-2 
Units ug/Kg ug/Kg 

jAnalyte I Result Q I Result Q I 
1 ,2-Dichlorobenzene 13,900 uo 102,000 UD 
1 ,3-Dichlorobenzene 13,900 uo 102,000 UD 
1,4-Dichlorobenzene 13,900 UD 102,000 UD 
1 ,2,4-Trichlorobenzene 13,900 uo 102,000 UD 
2,4,5-Trichlorophenol 69.400 UD 509,000 UD 
2,4,6-Trichlorophenol 13,900 UD 102,000 UD 
2,4-Dichlorophenol 13,900 UD 102,000 UD 
2,4-Dimethylphenol 13,900 UD 102,000 UD 
2,4-Dinitrophenol 69,400 UD 509,000 UD 
2,4-Dinitrotoluene 13,900 UD 102 .• 000 UD 
2,6-Dinitrotoluene . 13,900 UD 102,000 UD 
2-Chloronaphthalene 13,900 UD 102,000 UD 
2-Chlorophenol 13,900 UD 102,000 UD 

· 2-Methylnaphthalene 13,900 UD 102,000 UD 
2-Methylphenol 13,900 UD 102,000 UD 
2-Nitroaniline 69,400 UD 509,000 UD 
2-Nitrophenol 13,900 UD 102,000 uo 
3,3'-Dichlorobenzidine 13,900 UD 102,000 UD 
3-Nitroaniline 69,400 UD 509,000 UD 
4,6-Dinitro-2-methylphenol 69,400 UD 509,000 uo 
4-Bromophenyl phenyl ether 13,900 UD 102.000 UD 
4-Chloro-3-methylphenol 27,300 UD 200,000 UD 
4-Chloroanaline 13,900 UD 102,000 UD 
4-Chlorophenyl phenyl ether 13,900 UD 102,000 uo 
4-Methylphenol 13,900 UD 102,000 uo 
4-Nitroaniline 69,400 UD 509,000 UD 
4-Nitrophenol 13,900 UD 247,000 UD 
Acenaphthene 13,900 UD 102,000 UD 
Acenaphthylene 13,900 UD 102,000 UD 
Anthracene 13,900 UD 102,000 uo 
Benzo(a)anthracene 13,900 UD 102,000 uo 
Benzo(a)pyrene 13,900 UD 102,000 UD 
Benzo(b)fiuoranthene 13,900 UD 102,000 UD 
Benzo(g,h,i)perylene 13,900 UD 102,000 UD 
Benzo(k)fiuoranthene 13,900 UD 102,000 uo 
Benzoic acid 33,600 UD 247,000 UD 
Benzyl alcohol 27,300 UD 200,000 uo 
Bis(2-chloroethoxy)methane 13,900 UD 102,000 UD 
Bis(2-Chloroethyl)ether 13,900 UD 102,000 UD 
Bis(2-Chloroisopropyl)ether 13,900 UDJ 102,000 UDJ 
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Table 4-A· SVOCs 

Sample Number SS-1 SS-2 
Units ug/Kg ug/Kg 

Analyte Result Q Result Q 

Bis(2-ethylhexyl)phthalate 13,900 UD 102,000 UD 
Butyl benzyl phthalate 13,900 UD 102,000 UD 
Carbazo.le 13,900 UD 102,000 UD 
Chrysene 13,900 UD 102,000 UD 
Di-n-butyl phthalate 13,900 UD 102,000 UD 
Di-n-octylphthalate 13,900 UD 102,000 UD 
Dibenz(a,h) anthracene 13,900 UD 102,000 UD 
Dibenzofuran 13,900 UD 102,000 UD 
Diethyl phthalate 13,900 UD 102,000 UD 
Dimethyl phthalate 13,900 UD 102,000 UD 
Fluoranthene 13,900 UD 102,000 UD 
Fluorene 13,900 UD 102,000 UD 
Hexachlorobenzene 13,900 UD 102,000 UD 
Hexachlorobutadiene 13,900 UD 102,000 UD 
Hexachlorocyclopentadiene 13,900 UD 102,000 UD 
Hel\dChloroethane 13,900 UD 102,000 UD 
lndeno(1 ,2,3-CD)pyrene 13,900 UD 102,000 UD 
lsophorone 13,900 UD 102,000 UD 
N-Nitrosodi-n-propylamine 13,900 UD 102,000 UD 
N-Nitrosodiphenylamine 13,900 UD 102;000 UD 
Naphthalene 13,900 UD 102,000 UD 
Nitrobenzene 13,900 UD 102,000 UD 
Pentachlorophenol 69,400 UD 509,000 UD 
Phenanthrene 13,900 UD 102,000 UD 
Phenol . 13,900 UD 102,000 UD 
Pyrene 13,900 UD 102,000 UD 

Table 4-B· PCBs 

.!Sample Number I 
55-1 I SS-2 

I Units ug/kg ug/kg 

jAnalyte JResult Q I Result Q I 
Aroclor 1 016 213 u 154 u 
,A.roclor 1221 213 u 154 u 
Aroclor 1232 213 u 154 u 
IAroclor 1242 213 u 154 u 
Aroclor 1248 213 u 154 u 
!Aroclor 1254 213 u 154 u 
Aroclor 1260 213 u 154 u 
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TABLE4 
ANALYTICAL RESULTS FOR SOIL SAMPLES 

Table 4-D· Appendix IX Metals 

Sample Number SS-1 SS-2 
Units mg/Kg mg/Kg 

IAnalyte I Result Q I Result Q I 
Antimony 4.30 UJ 3.10 UJ 
Arsenic 5.20 9.60 
Barium 355 84.7 
Beryllium 1.20 1.50 
Cadmium 0.92 0.62 u 
Chromium 32.7 22.8 
Cobalt 4.20 2.80 
Copper 20.6 9.70 
lead 28.7 16:2 
Mercury 0.146 u 0.187 
Nickel 4.60 J 3.10 J 
Selenium 2.55 u 1.85 u 
Silver 1.70 u 1.23 u 
Thallium 3.83 u 2.78 u 
Vanadium 31.9 . 123 
Zinc 179 44.5 
Titanium 65.0 J 338 J 
Tin 3.40 2.50 
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TABLE 5 
ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES 

Table 5-A: Surface Water VOCs -------------
Sample Number SW-1 SW-2 SW-3 SW-4 SW-5 SW.& SW-7 SW-8 SW-10* 
Units "'ll "'ll "giL "giL "'ll "giL ' "giL "giL "giL 

na!yte Result a Result a Result a Result a Result a Result a :Result a Result a Result a 
1,1, 1 ,2-Tetrachloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u s.oo UJ 5.00 u 
1,1, 1-Trichloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,1 ,2,2-Tetrachloroethane 5.00 u 5.00 u 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
1, 1,2-Trichloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1, 1-Dichlorethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1, 1-0ichloroethene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1, 1-Dichloropropene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,2,3-Trichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.QO UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
1 ,2,3· Trichloropropane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,2,4-Trichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,2,4-Trimeth !benzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 , 2-Dibromo-3~Chloropropane 25.0 u 25.0 u 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 
1 ,2-Dibromoethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,2-Dichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,2-Dichloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,2-Dichloro ropane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1, 3,5-Trimethylbenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5,00 UJ 5.00 u 
1,3-0ichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,3-Dichloropropane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,4-Dichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u ··.; 5.00 u 5.00 u 5.00 UJ 5.00 ~ 
2,2-Dichloropropane .5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u - 5.00 u 5.00 u 5.00 UJ 5.00 u 
2-Butanone 100 u 10(1 u 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 
2-Chlorotoluene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
2-Chloroethylvinyether 10.0 u 10.0 u 10.0 UJ 10.0 u 10.0 u 10.0 u 10.0 u 10.0 UJ 10.0 u 
2-Hexanone 50.0 u 50.0 u 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 
4-Chlorotoluene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
4-Melhyl-2- entanone 100 u 100 u 100 UJ 100 u 100 u 100 u 100 u 100 UJ 100 u 

cetone 20.0 u 20.0 u 20.0 R 20.0 R 20.0 R 20.0 R 20.0 R 20.0 R 20.0 R 
crylonitrile 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R ' 5.00 R 5.00 R 5.00 R 

Benzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromochloromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromodichloromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromoform 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromomethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 u 5,00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Carbon disulfide 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Carbon tetrachloride 5'.00 u . 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chloroform 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chloromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Dibromochloromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Dibromomethane 5.00 u 5.00 u 5.00 UJ 5.00 tJ 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 

~~-~zene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
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Table 5-A: Surface Water VOC -
Sample Number SW-1 SW-2 SW·3 SW-4 SW-5 SW-6 SW-7 SW-6 SW-10' 

Units "giL "giL "giL ""'- "giL "giL "OIL "giL "giL 
nalyte Result a Result a Result a Re$ulf a Result a Result a Result a Result a Result Q 

1,1, 1,2-Tetrachloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
lodomethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
Methylene Chloride 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
l§!trene 5.00 u 5.00 u 5.00 .UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Tetrachloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Toluene 5.00 u 5.00 u 5.00 UJ 15.4 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Trichloroelhene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Trichloronuoromethane 5.00 u 5.00 u 5.00 UJ 5.00·U 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 

1nyl acetate 50.0 u 50.0 u 50.0 UJ 50.0 u 50.0 u 50.0 u 50.0 u 50.0 UJ 50.0 u 

inyl Chloride 2.00 u 2.00 u 2.00 UJ 2.00 u 2.00 u 2.00 u 2.00 u 2.00 UJ 2.00 u 
cis-1 ,2-Dichloroethene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
cis-1,3-Dichloro ro ene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
m.:!.e_-~lene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
a-Xylene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
trans-1 ,2-Dichloroethene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 

lrans-1 ,3-Dichloropropene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
rans-1 ,4-0ichloro-2-butene 100 UJ 100 UJ 100 UJ 100 u 100 u 100 u 100 u 100 UJ 100 u 

SW-10 is a field duplicate of SW-5 
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TABLES 
ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES 

Table 5-B: Surface Water Appendix IX Metals and Titanium 

Sample Number I SW-1 SW-2 SW-4 SW-5 SW-6 SW-7 SW-10* EB-01*" 
nalyte Result a Result a Result a Result a Result a Result a Result a Result a 

Units "giL "'il "giL "giL "giL "giL "giL "giL 
ntimony 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 
rsenic 

Barium 13.3 29.2 390 52.8 177 81.6 51.9 3.0 u 
BervUium 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Cadmium 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
C romium · 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Cobalt 2.0 u 2.0 u 39.3 2.0 u 3.9 B 10.2 2.0 u 2.0 u 
Copper 4.0 u 4.0 u 8.5 B 4.2 B 7.1 B 8.6 B 4.0 u 4.0 u 
Lead 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 6.8 5.0 u 5.0 u 
Mercury 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u . 0.1 u 
Nickel 6.4 7.3 53.4 4.1 B 14.6 26.0 5.8 4.0 u 
Selenium 6.0 u 6.0 u 6.0 u 6.0 u 6.0 u 6.0 u 8.0 u 6.0 u 
Silver 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Thallium 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 

anadium 3.0 u 3.0 u 3.5 B 3.0 u 3.0 u 3.0 u 3.0 u 3."0 u 
Zinc 19.0 u 19.0 u 19.0 u 19.0 u 19.0 u 19.0 u 20.4 19.0 u 

in 2.0 UJ 2.0 UJ 4.0 u 4.0 u 4.0 u 4.0 u 4.0 u 4.0 u 
Titanium 4.0 u 4.0 u 7.0 2.0 u 2.0 u 16.0 2.0 u 2.0 u 
·sw~ 10 1s a field duplicate of SW~5 
*"EB~01 is an equipment blank for equipment used to collect Sediment samples 

'• ;I 
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1 aolel:l·v: SVOCs 

~Sample Number 
I lnit~ 

UAnalyte 

,3-[ 

s_'!_~Tr· 

henyl Ether 

14-Chlorophenyl Phenyl Ether 

a)Pyrene 
b)Fiuoran 

Benzo(g,h,i)Pery' 
Ben 
Benzoic acid 

TABLE 5 
ANALYTICAL RESULTS FOR SURFACE WATER Al\:l SEDIMENT SAMPLES 

u·, ~~u-• SED-3 SED-4 SED-5 SED-6 SED-7 SED-8 SED-10' EB...01u 
ogiL mg/Kg mg/Kg mg/Kg mgiKg mg/Kg nigJKg mg/Kg mg/Kg ·mg/K 

Resui(-Q -- - Result Q Result a Result Q Result 0 Result 0 Result Q Result Q Result - a Result I 0 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1 ,820 u 1,910 u 1,560 u 1 ,690 u 10,0001 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1 ,820 u 1,910 u 1 ,560 u 1,690 u 10,000 u 

48,4oo u 25,6oo u 13,2oo u 17,9oo u 1,1oo u 9,120 u 95,5oo u 7,8oo u a,47o u 1o.ooo u I 
;,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000" 

9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1 ,910 u 1,560 u 1 ,690 u 10,000 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10---" 

48,400 U 25,600 U 13,200 U 17,900 UJ 7,700 UJ 9,120 U 95,500 U 7,800 U 8,470 UJ 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u l--
l,690 U 5,120 U 2,650 U 3,590 U 1,540 U 1,820 U 1 ,910 U 1,560 U 1,690 U 10,000 ul 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u . 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u -
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1 ,690 u 10,000 u 

I . 48,4oo u 25,600 u 13,200 u 17,9oo u 7,100 u 9,120 u 95,5oo u 7,8oo 
5,120 u 2,650 u 3,59o u 1,540 u 1,820 u 1,910 u 1,560 u 1 1,690IU -t-i'too~u 

1 

48,4 
48,4(j()U 

9,690 u 
19,100U 

9,690 u 
9,690 u 
9,690 u 

48,400 u 
23,500 u 

iU 

9,6 
"9:69o-u 

9,690 u 
9,690 u 

23,500 u 
19,100 u 
9,690 u 

_5_,120 U 2,650 U 3,590 U 1,540 U 1,820 U 1,910 U 1,560 U j_ 1,69Q(U J 20,000!U -
25,6oo u 13,200 u 17,9oo u 1,1oo u 9,120 u 95,5oo u-- 7,8iio u 8,470 u 
25,600 u 13,200 u 17,900 u 7,700 u 9,120 U 95,500 U 7,800 U 8,470 U 50,000 u I 
5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u " 

10,100 u 5,210 u 7,070 u 3,030 u 3,590 u 37,600 u 3,070 u 3,340 u 20,000 u 
5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 20,000 u 
5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 
5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 

;oo U 13,200 U 17,900 UJ 7,700 UJ 9,120 U 95,500 U 7,800 U 6,470 UJ 50,000 
100 u 6,410 u 8,700 u 3;740 u 4,420 u 46,300 u 3,780 u 4,110 u 50,000 u Ill 
120 U -~,650 U 3,590 U 1,540 U 1,820 U 1,910 U 1,560 U 1,690 U 10,000fU ll 

3,590 u 1,540 u 1,620 u 1,910 u 1,56o u 1,690 u 1o.ooo, ·u 

2,_ 
5, __ 

120 u 

_ 5,120 u 

3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 
3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 
3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 

2,650 U 3,590 U . 1,540 U 1,820 U 1,910 U 1,560 U 1,690 U 10,000IU Ill 
!,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 1o,ooo1u -II 
•,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u _ 1o.ooo • • II 
i,410 u 6,700 u 3,740 u 4,420 u 95,500 u 3,760 u 4,110 u 
i,210 u 7,070 u 3,030 u 3,590 u 37,600 u 3,070 u 20,000 
!,650 U 3,590 U 1,540 U 1,820 U 1,910 U _1,5_60 U _ 
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\Butyl Benzyl i 

9,690 u 5,120 U 2,650 U 3,590 U 1,540 U 1,6"'" II I .f n-tn II I 4 .1: 

9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690IU I 1o,ooo 

~~~~~~~~~ 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u t,690IU I 1o.ooo 

5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 
5,120 u 1 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 

JU 3,590U 1,540U 1,620U 1,910U 1,560U 1,690 
'UJ 5,120 uJ 2,650 u 3,59o u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 1 1o.oootu 

9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u I 10,000IU 
iethyl 9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 

rl Phthalate 9,690 u 5,120 U 2,650 U 3,590 U 1,540 U 1,820 U 1,910 U 1,560 u 1,690 u IU,VVU U 

_9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 u 
. 9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 u 
9,690 u 5,120 u 2.650 u 3,590 u 1,540 u 1.a2o u 1.910 u 1.560 u 1,690 u 1o.ooo u I 
9,690 U 5,120 U 2,650 U 3,590 U 1,540 U 1,620 U 1,910 U 1,560 U_ 1,690 U 10,000 U 

_!l,690 U 5,120 U 2,650 U 3,590 UJ 1,540 UJ '"'' 
,6! 

··--" u 1,910 u 1,560 u 1,690 UJ 10,000 u I 
;o u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10.000 u II 

9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 u Jl 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 u 

l·di·n 9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 UJ I 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 u 

_9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 u 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,620 u 1,910 u 1,560 u 1,690 u 10,000 u 

46,400 25,6oo u 13,200 u 17,9oo--u-- --7~7oo u -' 9,120 u 95,500 u 7,800 u 8.470 u 5o,oooru 
1,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1 ,820 u 1,910 u 1,560 u 1,690 u 10,000 

!Phenol I 9,690 U 5,120 U 2,650 U 3,590 U 1,540 U 1,820 U 1,910 U 1,560 U 1,690 U 10,000 U 
uPyrene 9,690 U 5,120 U 2,650 U 3,590 U 1,540 U 1,820 U 1,910 U 1,560 U 1,690 U 10,000 lJ_ jl 
.. SED·10 is a field duplicate of SED·S 
*'"EB-01 Is· an equipment blank ifor equipment used to collect Sediment samples 
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TABLES 
ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES 

Table 5-D: PCBs 

Sample Number SED-1 SE0-2 SED-3 SE0-4 SED-5 SED-6 SED-7 SED-8 SED-10 EB-1"" 

~ - - - - - - - - . JAnalyte Result 0 Result Q Result Q ReSUlt Q - Result- Q -- --Result --a=---- Result --a=--- --Result _Q ___ . Resuli: ___ ---a- -Result 

roclor 1016 245 U 259 U 802 U 1088 U 490 U 550 U 580 U 473 U 514 U 0.650 u 
roclor 1221 245 U 259 U 802 U 1088 U 490 U 550 U ;· 580 U. 473 U 514 U 0.650 U 
roclor 1232 245 U 259 U 802 U 1088 U 490 U 550 U 580 U 473 U 514 U 0.650 U 
roclor 1242 245 U 259 U 802 U 1088 U 490 U 550 U 580 U 473 U 514 U 0.650 U 
rodor 1248 245 U 259 U 802 U 1088 U 490 U 550 U 580 U 473 U 514 U 0.650 U 
rodor 1254 245 U 259 U 802 U 1088 U 490 U 550 U 580 U 473 U 514 U 0.650 U 

~oclor1260 245 u _ ~259 u_ 802 u 1088 u 490 u 550 u sao u _ 47~_u ~ ____§_J_i_lj_ 0.6!'~'~ 11 

Note: all Reporting limits for the soil samples were corrected bY-a factor-of times :rto reflect tfi"eieporting limt from the blank. 
~ .. EB:01 is an equpiment blank for equipment used to collect Sediment samples 

',..,,.,.- .,.,_, ""f'~"'IIUIA II'\ GIIU IIUIUIUIU 

Sample Number SE0-1 SED-2 SED-3 SED-4 SE0-5 
IAnalyte Result Q Result Q Result Q Result Q Result Q 

Units mgll(g mg/Kg mg!Kg mgll(g mgll(g 
ntimony 4.90 UJ 5.20 UJ 2.7 R 1.6 u 1.6 u 
rsenic 2.40 u 2.60 u 2.9 1.4 0.8 u 

Barium 20.8 28.9 35.3 J 36.6 J 14.4 J 
Beryllium 0.52 0.53 0.33 0.18 u 0.16 u 
Cadmium 0.98 u 1.04 u 0.53 u 0.36 u 0.33 u 
Chromium 5.20 5.90 6.9 5.9 J 1.9 J 
Cobalt 2.00 u 2.10 u 2.5 0.7 u 0.7 u 
Copper 7.20 6.30 5:6 2.0 1.4 
Lead 5.40 9.10 7.9 5.7 5.8 
Mercury 0.167 u 0.177 u 0,091 u 0.174 0.0558 u 
Nickel 4.90 J 4.80 J 3.1 2.0 0.87 
Selenium 2.94 u 3.11 u 1.60 u 1.09 u 0.98 u 
Silver 1.96 u 2.07 u 1.07 u 0.73 u 0.65 u 

ha!lium 4.40 u 4.66 u 2.41 UJ 1.63 u 1.47 u 
Vanadium 7.10 9.00 12.5 5.0 J 4.0 J 
Zinc 26.7 63.7 50.2 J 6.6 5.0 
Tin 68.0 J 93.00 J 4.3 2.2 u 1.6 u 
Titanium 2.00 u 2.20 123 91.0 J 57.0 J 
SED-1 0 is a field duplicate of SED-5 

Table 5-F: Sulfides 

1 Sample Number SE0-1 S:Eo-2 
Units mgll(g mg!Kg 

IAnalyte Result Q Result Q 

!Sulfide, Total 48.90 u 51.80 u 
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SE0-6 SED-7 SE0-8 SED-10* 
Result Q Result Q Result Q Result Q 

mg!Kg mgll(g mgll(g mgll(g 

1.6 u 1.9 u 1.6 UR 1.7 u 
0.9 u 2.1 0.6 u 0.9 u 

10.2 J 91.4 J 14.1 J 12.0 J 
0.18 u 0.19 u 0.16 u 0.17 u 
0.37 u 0.39 u 0.32 u 0.34 u 

2.4 J 7.1 J 2.7 1.9 J 
0.7 u 2.1 0.6 u 0.7 u 
4.0 3.7 1.2 1.0 
7.4 6.1 3.2 5.0 

0.063 u 0.066 u 0.0539 u 0.059 u 
0.9 2.0 1.30 0.9 u 

1.11 u 1.16 u 0.95 u 1.03 u 
0.74 u 0.77 u . 0.63 u 0.66 u 
1.66 u 1.74 u 1.42 UJ 1.54 u 

3.4 J 21.2 J 5.0 4.1 J 
14.5 18.4 4.4 J 4.2 

1.9 u 2.1 u 2.5 2.0 u 
64.0 J 111 J 92.0 85.0 J J 
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TABLE 6 
ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

Table 6-A· VOCs 

Sample Number GW-1 GW-2 W-6 W-7 W-17 
Units ug/L ug/L ug/L ug/L ug/L 

Analyte Result Q Result Q Result Q Result Q Result Q 

1,1, 1,2-Tetrachloroethane 5.00 u 5.00 u 5.00 u 5.00 u . 5.00 u 
1,1, 1-Trichloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1,1 ,2,2-Tetrachloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1,1 ,2-Trichloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 , 1-0ichlorethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1, 1-0ichloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1. 1-0ichloropropene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,3-Trichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,3-Trichlorpropane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,4-Trichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,4-Trimethylbenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-0ibromo-3-Chloropropane 25.0 u 25.0 u 25.0 u 25.0 u 25.0 u 
1 ,2-0ibromoethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-Dichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-0ichloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-0ichloropropane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,3,5-Trimethylbenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,3-0ichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,3-0ichloropropane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,4-0khlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
2,2-0ichloropropane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
2-Butanone 100 u 100 u 100 u 100 u 100 u 
2'Chlorotoluene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
2-Chloroethylvinyether 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
2·Hexanone 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
4-Chlorotoluene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
4-Methyl-2-pentanone 100 u 100 u. 100 u 100 u 100 u 
Acetone 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 
1'\crylonitrile 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 
Benzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 

· Bromobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromochloromethane 5.00 u 5.00 u 5.00 u 5.00 u '5.00 u 
Bromodichloromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromoform 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromomethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
Carbon disulfide 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Carbon tetrachloride 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chloroform . 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chloromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Oibromochloromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Dibromomethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
~hylbenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
I< nethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
Me .. lylene Chloride 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
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Table !!-A· VOCs 

Sample Number GW-1 I GW-2 W-6 W-7 W-17 II 
l s ugll I ugll ug/L Ug/l ug/L 

~nalyte I Result Q I Result Q I Result Q I Resull Q I Result a I 
Styrene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
jT etrechloroelhene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
jToluene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
jT richloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Trichlorofluoromelhane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Vinyl acetate 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
Vinyl Chloride 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 
cis-1,2-Dichloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
cis-1,3-Dichloropropene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
m+p-Xylene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
o-Xylene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
trans-1,2-Dichloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
trans-1,3-Dichloropropene 5.00 u 5.00 u 5.00 UJ 5.00 UJ 5.00 UJ 
trans-1,4-Dichloro-2-butene 100 UJ 100 UJ 100 u 100 u 100 u 
'W-17 '" a field duplicate of W-7 
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TABLES 
ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

Table 6 B· SVOCs -
Sample Number W-7 W-17" EB-2 .. 
Units "g/1. "g/1. "giL 

1'-nalyte Result Qual Result Qual Result Qual 

1 ,2-Dichlorobenzerie 10.0 u 10.0 u 10.0 u 
1,3-Dichlorabenzene 10.0 u 10.0 u 10.0 u 
1 ,4-Dichlorobenzene 10.0 u 10.0 u 10.0 u 
1 ,2,4-Trichlorobenzene 10.0 u 10.0 u 10.0 u 
2,4,5-Trichlorophenol taco u 10.0. u 10.0 u 
2,4,6-Trichlorophenol 10.0 u 10.0 u 10.0 u 
2.4-Dichlorophenol 10.0 u 10.0 u 10.0 u 
2.4-Dimethylphenol 10.0 u 10.0 u 10.0 u 
2,4-Dinitrophenol . 50.0 u 50.0 u 50.0 u 
2,4-Dinitrotoluene 10.0 u 10.0 u 10.0 u 
2,6-Dinitrotolune 10.0 u 10.0 u 10.0 u 
2-Chloronaphtlialene 10.0 u 10.0 u 10.0 u 
2-Chlarophenol 10.0 u 10.0 u 10.0 u 
2-Methylnaphthalene 10.0 u 10.0 u 10.0 u 
2-Methylphenol 10.0 u 10.0 u 10.0 u 
2-Nitroanalil"'"'l 50.0 u 50.0 u 50.0 u 
2-Nitrophenol 10.0 u 10.0 u 10.0 u 
3,3'-Dichlorobenzidine 20.0 u 20.0 u 20.0 u 
3-Nitroanaline 50.0 u 50.0 u 50.0 u 
4,6-Ditnitro-2-methylphenol 50.0 u 50.0 u "50.0 u 
4-Bromophenyl Phenyl Ether 10.0 u 10.0 u 10.0 u 
4-Chloro-3-methylphenol 20.0 u 20.0 u 20.0 u 
4-Chloroanaline 20.0 u 20.0 u 20.0 u 
4-Chlorophenyl Phenyl Ether 10.0 u 10.0 u 10.0 u 
4-Methylphenol 10.0 u 10.0 u 10.0 u 
4-Nitroanaline 50.0 UJ 50.0 UJ 50.0 u 
4-Nitrophenol 50.0 u 50.0 u 50.0 u 
Acenaphthene 10.0 u 10.0 u 10.0 u 
Acenaphthylene 10.0 u 10.0 u 10.0 u 
Anthracene 10.0 u 10.0 u 10.0 u 
Benzo(a)Anthracene 10.0 u 10.0 u 10.0 u 
Benzo(a)Pyrene 10.0 u 10.0 UJ 10.0 u 
Benzo(b )Fiuoranthene 10.0 u 10.0 UJ 10.0 u 
Benzo(g,h,i)Perylene 10.0 u 10.0 UJ 10.0 u 
Benzo(k)Fiuoranthene 10.0 u 10.0 UJ 10.0 u 
Benzoic acid 50.0 u 50.0 u 50.0 u 
Benzyl Alcohol 20.0 u 20.0 u 20.0 u 
Bis(2-Chloroethyl)ether 10.0 UJ 10.0 UJ 10.0 u 
Bis(2-Chloroisopropyl)ether 10.0 u 10.0 u 10.0 u 
Bis(2-chloroethoxy)methane 10.0 u 10.0 u 10.0 u 
Bis(2-ethylhexyl)phthalate 10.0 UJ 10.0 UJ 10.0 u 
Butyl Benzyl Phthalate 10.0 UJ 10.0 UJ 10.0 u 
Carbazole 10.0 u 10.0 u 10.0 u 
Chrysene 10.0 u 10.0 u 10.0 u 
Di-n-Butyl Phthalate 10.0 u 10.0 u 10.0 u 
Oi-n-octylphthalate 10.0 u 10.0 UJ 10.0 u 
Oibenzo(a.h)Anthracene 10.0 u 10.0 UJ 10.0 u 
Dibenzofuran 10.0 u 10.0 u 10.0 u 
Diethyl Phthalate 10.0 u 10.0 u 10.0 u 
Dimethyl Phthalate 10.0 u 10.0 u 10.0 u 
Fluoranthene 10.0 u 10.0 u 10.0 u 
Fluorene 10.0 u 10.0 u 10.0 u 
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Table 1!-B· SVOCs 

Sample Number W-7 W-17" EB-Z"" 
Units """- """- ugJl 

1\nalyte Result Qual Result Qual Result ·Qual 

1,2-Dichlorobenzene 10.0 u 10.0 u 10.0 u 
Hexachlorobenzene 10.0 u 10.0 u 10.0 u 
Hexachlorobutadlene 10.0 u 10.0 u 10.0 u 
HexachlorocvcloDentadiene 10.0 u 10.0 u 10.0 u 
Hexachloroethane 10.0 u 10.0 u 10.0 u 
lndono(1,2,3-CD}Pyrene 10.0 u 10.0 UJ 10.0 u 
lsophorone 10.0 u 10.0 u 10.0 u 
N-Nitroso-di-n-propylamine 10.0 u 10.0 u 10.0 u 
N-Nitrosodiphenylamine 10.0 u 10.0 u 10.0 u 
Naphthalene 10.0 u 10.0 u 10.0 u 
Nitrobenzene 10.0 u 10.0 u 10.0 u 
Pentachlorophenol 50.0 u 50.0 u 50.0 u 
Phenanthrene 10.0 u 10.0 u 10.0 u 
Phenol 10.0 u 10.0 u 10.0 u 
Pyrene 10.0 u 10.0 u 10.0 u 
'W-17 1s a field duplicate ofW-7 
-EB-2 is an equipment blank for equipment used to collect ground water samples 
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TABLE 6 
ANALYTICAL RESULTS FOR GROUND .WATER SAMPLES 

6-C: PCBo 

i i 
""*EB-2 is an equip!'T'Ient blank for equipment used to collect ground water samples 
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TABLE 6 
ANALYTICAL RESULTS FOR· GROUND WATER SAMPLES 

Table 6-D: Appendix IX Metals and Titanium 
----------

Sample Number GW-1 GW-2 W-6 
Units ug/L ug/L ug/L 

lAna lyle I Result Q I Result Q I Result Q 
Antimony 30.0 u 30.0 u 30.0 u 
Barium 131 570 65.6 
Beryllium 1.0 u 2.2 1.0 u 
Cadmium 2.0 u 2.0 2.0 u 
Chromium 45.4 69.7 3.6 
Cobalt 2.0 u 14.2 2.2 
Copper 18.1 21.9 4.6 
Lead 5.0 u 50.5 5.0 u 
Mercury 0.2 0.4 0.1 u 
Nickel 7.7 27.8 7:0 
Selenium 6.0 u 6.0 u 6.0 u 
Silver 2.0 u 2.0 u 2.0 u 
Thallium 8.0 u 8.0 u 8.0 u 
Vanadium 44.7 216 4.6 
Zinc 19.0 u 95.7 19.0 u 
Titanium 963 J 1140 J 61.8 J 
Tin 4.0 u 5.9 4.0 u .. EB-2 is an equipment blank for equipment used to collect ground water samples . 
'''EB-3 is an equipment blank for equipment used to collect surface water samples 

Table 6-E: Sulfides. Nitrates. Nitrites ., 

Sample Number GW-1 GW-2 W-7 
Units mg/L mg/L I mg/L 

IAnalyte I Result Q I Result Q I Result Q 

1 

Nitrite-Nitrogen 0.010 u 0.010 u 0.010 u 
I Nitrate-Nitrogen 0.480 J 0.496 J 581 J 
Sulfide, Total 1.00 u 1.00 u 1.00 u 
--EB-2 is an equipment blank for equipment used to collect ground water samples 
'"EB-3 is an equipment blank for equipment used to collect surface water samples 
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W-7 W-17 
ug/L ug/L 

I Result Q I Result Q 

30.0 u 30.0 u 
76.3 75.7 
1.0 u 1.0 u 
2.0 u 2.0 u 
3.0 2.6 
3.3 4.3 
4.1 4.1 
5.0 u 5.0 u 
0.1 u 0.1 u 

11.5 12.3 
6.0 u 6.0 u 
2.0 u 2.0 u 
8.0 u 8.0 u 
3.5 3.9 

19.0 u 19.0 u 
57.8 J 38.3 J 
4.0 u 4.0 u 

W-17 EB-3'' 

I mg/L mg/L 

I Result Q I Result Q 

0.010 u NA 
0.141 J NA 

1.00 u 1.00 u 

I EB-2'' EBm3M* 
I ug/L I ug/L 

I Result Q I Result Q 

30.0 u 30.0 u 
3.0 u 3.0 u 
1.0 u 1.0 u 
2.0 u 2.0 u 
2.0 u 2.0 u 
2.0 u 2.0 u 
4.0 u 4.0 
5.0 u 5.0 u 
0.1 u 0.1 u 
4.0 u 4.0 u 
6.0 u 6.0 u 
2.0 u 2.0 u 
8.0 u 8.0 u 
3.0 u 3.0 UJ 

19.0 u 19.0 u 
2.0 UJ 2.0 u 
4.0 u 4.0 u 

EBm2"'*"' 
mgll 

I Result Q 

NA 
NA 

1.00 u 



TABLE 7 
QC SAMPLE VOC RESULTS 

Sample Number TB-1 TB-2 (Trip Blank) EB-2* EB-3** 
Units ug/L ug/L ug/L ug/L 

~nalyte Result cQ Result a Result a Result Q 

1,1, 1 ,2-Tetrachloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,1, 1-Trichloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,1 ,2,2-Tetrachloroethane 5.00 UJ 5.00 UJ 5.00 u 5.00 u 
1,1 ,2-Trichloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1, 1-0ichlorethane 5.oo u· 5.00 UJ · 5.00 u 5.00 u 
1, 1-0ichloroethene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 , 1-0ichloropropene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2,3-Trichlorobenzene 5.00 UJ 5.00 UJ 5.00 u 5.00 u 
1 ,2,3-Trichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2,4-Trichlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2,4-Trimethylbenzene ·5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-0ibromo-3-Chloropropane 25.0 UJ 25.0 UJ 25.0 u 25.0 u 
1 ,2-0ibromoethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-0ichlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-0ichloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-Dichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,-3,5-Trfmethylbenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,3-Dichlorobenzene 5.00 u 5.00 ·UJ 5.00 u 5.00 u 
1 ,3-Dichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,4-Dichlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
2,2-Dichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
2-Butanone 100 UJ 100 UJ 100 u 100 u 
2-Chlorotoluene 5.00 u 5.00 UJ 5.00 u 5.00 u 
2-Chloroethylvinyether 10.0 u 10.0 UJ 10.0 u 10.0 u 
2-Hexanone 50.0 UJ 50.0 UJ 50.0 u 50.0 u 
4-Chlorotoluene 5.00 u 5.00 UJ 5.00 u 5.00 u 
4-Methyl-2-pentanone 100 u 100 UJ 100 u 100 u 

· Acetone 20.0 R 20.0 R 20.0 u 20.0 u 
Acrylonitrile 5.00 R 5.00 R 5.00 R 5.00 R 
Benzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromochloromethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromodichloromethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromoform 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromomethane 5.00 u 5.00 UJ 5.00 UJ 5.00 UJ 
Carbon disulfide 5.00 u 5.00 UJ 5.00 u 5.00 u 
Carbon tetrachloride 5.00 u 5.00 UJ 5.00 u 5.00 u 
Chlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
Chloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
Chloroform 5.00 u 5.00 UJ 5.00 u 5.00 u 

.lloromethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
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Sample Number TB-1 
Units ug/L 

~nalyte Result Q 

Dibromochloromethane 5.00 u 
Dibromomethane 5.00 u 
Ethylbenzene 5.00 u 
lodomethane 5.00 UJ 
Methylene Chloride 5.00 u 
Styrene 5.00 u 
[retrachloroethene 5.00 u 
Toluene 5.00 u 
Trichloroethene 5.00 u 
Trichlorofluoromethane 5.00 u 
~inyl acetate 50.0 u 
Vinyl Chloride 2.00 u 
cis-1 ,2-Dichloroethene 5.00 u 
cis-1 ,3-Dichloropropene 5.00 u 
m+p-Xylene 5.00 u 
o-Xylene 5.00 u 
rans-1 ,2-Dic~:oroethene 5.00 u 
rans-1 ,3-Dichloropropene 5.00 u 
rans-1 ,4-Dichloro-2-butene 100 u 
• EB-2 ts an eqwpment blank for ground water samples 
.. EB-3 is an equipment blank for surface water samples 

TEI-2 (Trip Blank) 
ugll 

Result Q 

5 .. 00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
50.0 UJ 
2.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
5.00 UJ 
100 UJ 
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EB-2• EB..J•• 
ug/L ug/L 

Result Q Result Q 

5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 UJ 5.00 UJ 
20.6 18.7 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
50.0 u 50.0 u 
2.00 u 2.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 u 5.00 u 
5.00 UJ 5.00 UJ 
100 u 100 u 



FIGURE 1: FIELD SKETCH OF SAMPLE LOCATIONS 
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March 5, 1998 

Mr. Brian Freeman 
U.S. Environmental Protection Agency 
Region 5 DRE-9J 
77 West Jackson Boulevard 
Chicago, IL 60604 

1). ho(COL·J 

20 NORTH WACKER DRIVE, SUITE 1260, CHICAGO, ll 60606 

PHONE: (312) 578-8900 
FAX: (312) 578-8904 

RZ2.R05020.0l.!D.l93 

Reference: EPA Contract No. 68-W9-0006; EPA Work Assignment No. R05020; Manistique 
Papers, Inc; EPA ID No. MID981192628; Field Sampling and Analysis Report 
Residuals Management Area; Tasks 06 and 08 Deliverable 

Dear Mr. Freeman: 

Please fmd enclosed TechLaw's Field Sampling and Analysis Report for the Residuals 
Management Area (RMA) at the Manistique Papers, Inc., facility in Hiawatha, Michigan. Also 
enclosed is an electronic version formatted in Word Perfect 6.1 for Windows on a 3.5 inch 
diskette. 

As you know, the TechLaw Team subcontractor laboratory used for this assignment, Intertek 
Testing Services (ITS), recently alerted TechLaw and U.S. EPA of irregularities in their 
reporting of volatile organic compound (VOC) results during a time period which included the 
analysis of samples obtained during this field event. In addition, due to a laboratory error, the 
semi volatile organic compound (SVOC) aliquiots for two groundwater samples were not 
analyzed. Based on the potential end use of the data and ITS's acknowledged responsibility for 
these problems, ITS has agreed to cover all costs associated with the necessary resampling and 
analysis. Therefore, upon direction from either you or Ms. Diane Sharrow, the U.S. EPA Region 
5 Technical Lead, we will initiate preparation for the resampling event. 

Based on the depth to bedrock and the presence of wetland-type areas to the north and northeast 
of the RMA waste pile, it is recommended that U.S. EPA consider collecting groundwater 
samples from wells installed into the bedrock downgradient of the waste pile, if further sampling 
is conducted. During the sampling event, TechLaw encountered what appeared to be bedrock at 
very shallow depths in the area to the north of the RMA waste pile, with rock encountered 
between 0.5 and three feet below the surface at locations Sed-6 and GW-2, respectively. Also, 
depth-to-groundwater measurements collected by TechLaw indicated that shallow groundwater 
exists in unconsolidated materials very near the surface to the north and northeast of the waste 

.4JlANTA e BOSTON • CH!CAGO • DALLAS • DENVER* HOUSTON • LOS ANGELES • NEW YORKe PHILADELPHIA • PHOFNIX • ~AN FRANn<:rn e ~~t.TTI ~ • wAcu•~•rTn" "r ~ 



Mr. Brian Freeman 
March 5, 1998 
Page 2 

pile, which is the reported direction of groundwater flow. Since the waste pile is situated within 
areas where the groundwater table is nearly at the surface and bedrock may be present very near 
the base of the waste pile, it is likely that contaminants leaching out of the waste pile sludge 
might be detected to the underlying bedrock aquifer rather than the adjacent unconsolidated 
materials. 

During the sampling event, Manistique's consultant indicated that deep monitoring wells were 
recently installed in the vicinity of the RMA. These wells were not sampled by TechLaw since 
they had reportedly not been developed at the time of TechLaw' s site-investigation. If U.S. EPA 
is to conduct follow-up groundwater sampling, it is recommended that samples be collected from 
the wells installed into the bedrock. These wells should provide a better indication of whether 
releases to groundwater are occurring. 

If you have any questions, please contact me or Mr. Rob Young at (312)345-8966. 

Sincerely, 

Patricia Brown-Derocher 
Regional Manager 

cc: F. Norling, EPA Region 5, w/out attachments 
D. Sharrow, EPA Region 5 
W. Jordan, Central Files 
R. Young 
Chicago Central Files 

c:\ehs\20\20id 193. wpd 

TecH lAw INc. 
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FIELD SAMPLING AND ANALYSIS REPORT 
RESIDUALS MANAGEMENT AREA 

MANISTIQUE PAPERS, INC. 
EPA ID No. MID981192628 

~·< 
1.0 INTRODUCTION /r'~ 

The United States Environmental Prot/ction Agency (U.S. EPA) requested that TechLaw, Inc. 
(TechLaw) support the Agency in co1l'ducting sample collection activities and subsequent sample 
analysis at the Residuals Managenlent Area (RMA) operated by Manistique Papers, Inc., 
(Manistique Papers) i~Michigan. Sampling activities involved the collection of waste 
pile residual material (sludge), soil, surface water, sediment, and groundwater samples which 
were analyzed for volatile organic compounds (VOCs), semi volatile organic compounds 
(SVOCs), polychlorinated biphenyls (PCBs), sulfide, nitrate/nitrite, total Appendix IX metals, 
and titanium. 

The aforementioned sampling event took place from November 17 through November 20, 1997. 
TechLaw was represented by a Field Team consisting of Messrs. Rob Young, Todd Quillen, 
Kevin Higgins, and Anthony Mubiru. Also present during these activities were: 

Ms. Diane Sharrow (U.S EPA) 
Mr. Mark Attanasoff (Metcalf & Eddy, Inc.) 
Mr. Jim Cook (Manistique Papers, Inc.) 
Mr. Clayton Ebsch (Bittner Engineering, Inc.) 
Mr. Frank Chenier (Bittner Engineering, Inc.) 
Mr. Terry Myer (Matrix Technologies) 
Mr. Eric Anders (Matrix Technologies) 
Mr. Robert Schmeling [Michigan Department of Environmental Quality- (Michigan DEQ)] 
Mr. Hank Switzer (Michigan DEQ) 

Metcalf & Eddy, Inc., was onsite as TechLaw's subcontractor. Bittner Engineering, Inc., 
provides environmental consultation services to Manistique Papers, Inc. Matrix Technologies 
was contracted by TechLaw to perform direct push sampling. 

The Field Team began by touring the site in order to determine the most appropriate sampling 
locations, then proceeded to collect samples of waste pile sludge, soil, surface water, sediment, 
and groundwater. Sampling procedures were conducted in accordance with those presented in 
the November 12, 1997 Manistique Papers RMA, Site Specific Sampling and Analysis Plan 
(SAP), with exceptions noted in Section 3.0 below. Tables 3 through 6 present the analytical 
results received from the laboratory for the samples collected. Figure I shows all the sampling 
locations. Appendix A of this Report contains the Photographic Log documenting field 
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observations and Appendix B includes copies of the Field Notes taken by the Field Team. 

2.0 FACILITY PROCESSES/WASTE MANAGEMENT 

The information presented in this section is a summary of several documents in file materials 
supplied by U.S. EPA Region 5. 

Manistique Papers is a manufacturer of various paper products. The company has disposed of 
paper mill process wastes at the RMA since 1973. The wastes are transported by truck from the 
company's manufacturing facility and disposed of in a large waste pile at the RMA. 

The RMA is a 230-acre site located within a 480-acre property owned by Manistique Papers. 
Approximately 45 of the 230-acres are considered to be under active use, (i.e., used for managing 
residuals from the paper plant). The RMA is located approximately 1.5 miles north of the city of 
Manistique and is surrounded by heavily wooded land that is owned by Manistique Papers. The 
waste pile is an unlined, non-engineered above-ground waste management unit estimated to 
have a thickness ranging from 20-feet in the south to 50-feet in the north. 

File materials indicate that most of the waste materials disposed of at the RMA consist of 
dewatered wastewater treatment sludges, as well as fly ash and bottom ash generated from the 
boilers at the paper mill facility. In1 addition, the RMA reportedly contains miscellaneous 
wood and paper wastes. 

The Field Team collected subsurface samples of the waste pile material from five different 
locations during the sampling event. Visual observations appeared to confirm the presence of 
wastewater treatment sludges and fly/bottom ash within the waste pile. Representatives of 
Manistique Papers were actively disposing of dewatered wastewater treatment sludges in the 
eastern portion of the waste pile at the same time the sampling event was performed. 

The land surface around the waste pile is generally flat and there are stationary water bodies and 
marshy areas surrounding most of the waste pile. The RMA is situated in a low-lying, marshy 
area between Indian River to the west and Manistique River to the East and Northeast. These 
marshy areas surrounding the waste pile appear to be wetlands, although identification of these 
areas as jurisdictional wetlands was not part of the work assignment activities. There is an 
extensive marshy area called Gould's Slough located approximately 900 feet northeast of the 
RMA site. Pooled water areas were observed in areas to the north, east and west of the RMA. 
Surface drainage across the site is believed to flow from north and then east towards Gould's 
Slough Creek, a tributary of the Manistique River. However, channelized surface water flows 
(i.e., in the form of a ditch or creek) from the waste pile to Gould's Slough Creek was not 
observed during the sampling event. 

There are eight groundwater monitoring wells located at the RMA site. Historical file materials 
indicate that the groundwater level is approximately 12 feet below ground surface. As discussed 
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in the next paragraph, the groundwater level measurements collected by the Field Team at the 
time of the sampling event showed much shallower depths to groundwater. 

As part of the investigation, the Field Team collected water level measurements from five wells 
using a water level sounding instrument. The following measurements were recorded. 

TABLE 1- WATER LEVEL MEASUREMENTS 

' - . . . . - .· 
Apprqxinmte Oepth I}elow • .. Well Number ·._Depth to Ground\Vaterfrom . 

·. ... ·. '·· .. .. _-.·· Top oflriller Casing (feet) GroundSurface(feet) 

W-2 2.11 0.1 

W-4 (not sampled) 4.37 0.9 

W-6 5.0 2.5 

W-7 2.6 At ground surface-0 .I 

W-8 3.61 0.6 

The water level measurements show that the groundwater in the areas surrounding the RMA is 
very shallow, with depths ranging from 0.1 to 2.5 feet below the ground surface. This is 
consistent with the marshy conditions surrounding the RMA. 

Historical file materials indicate that groundwater is estimated to flow in the northeasterly 
direction at a rate of 55 feet per year. The area's subsurface geology is characterized as sand 
overlying fractured, crystalline limestone beds. Historical files indicate that the limestone occurs 
at depths of five to 20 feet below ground surface. Observations during the sampling event 
confirmed a very shallow depth to bedrock in the northern portion of the RMA. At surface 
water/sediment sampling location SW-6/Sed-6 , a very hard layer was encountered 
approximately four inches (0.33 feet) below ground surface. A hard layer was also encountered 
at several locations near GW-2, at depths of about two to four feet below ground surface. In both 
cases, it appeared that bedrock was encountered, although actual samples of the bedrock material 
could not be collected. 

3.0 SAMPLING PROCEDURES 

The Field Team began the sampling visit by touring the site in order to determine the most 
appropriate sampling locations. The Field Team then proceeded to collect samples of waste pile 
sludge, soil, surface water, sediment, and groundwater for various parameters according to the 
following procedures described below. 
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A. Waste Pile/Sludge Sampling 

Matrix Technologies was contracted by TechLaw to assist with the collection of sludge samples 
from the waste pile. Sludge samples were collected by means of a geoprobe. The samples were 
collected from five different sampling locations within the waste pile as shown in Figure 1. 
Samples were collected at various depth intervals from each boring location. Split samples were 
collected from all sampling locations by Manistique Papers' associated consultants, Bittner 
Engineering, Inc. 

The rationale for boring location selection was to place three of the borings (SLG-1 through 
SLG-3) in the southern half of the waste pile, since it was thought to be the most likely area to 
have received PCB-laden sludges in the 1970s. The geoprobe boring at location SLG-4 was 
installed in the center of the northern portion of the waste pile to characterize waste dumped in 
that area. The last geoprobe boring, SLG-5, was located northeast of the boring at SLG-4. 
SLG-5 was selected because some potential "river gravel" had been identified at SLG-4. The 
"river gravel" was thought to represent settling pond and de-inking lagoon sludges that had 
previously been dumped into the RMA. Therefore, if the "river gravel" was detected as far north 
as at location SLG-4, then it appeared likely that it would be detected at SLG-5. In addition, one 
sample of freshly dumped paperrnill sludge (WST -1) was collected and sent to the laboratory for 
analysis. 

Each of the geoprobe borings was continuously sampled using a split spoon. As proposed in the 
SAP, two screening methods were used to establish sampling depths and parameters for 
subsequent laboratory analysis. The methods included an immunoassay screening method for 
PCBs and the screening of split spoon cuttings using a photoionization detector (PID). Visual 
observations of physical characteristics such as color, grain size, moisture content, and odor were 
also used in selecting sampling depths and parameters. These observations are documented in 
Table 2 below. 

After being screened for PCBs using an immunoassay methodology as described in Section 3.0 E 
of this Report, a total of20 waste pile/sludge samples were sent to the laboratory for analysis. 
These samples were analyzed for the presence ofTCLP metals, VOCs, SVOCs, Appendix IX 
Metals, titanium, sulfide, and PCBs as shown in Table 2. The waste pile boring locations are 
shown in Figure 1. 

SLG-1 (2- 4) 

SLG-1 (10- 12) 

TABLE 2- WASTE PILE SAMPLING SUMMARY 

TCLP metals 

VOC, SVOC, Appendix IX 
metals & titanium, sulfide 

4 

Highly organic, 1.6 - 2.2 ppm on PID 

Odor, high organic matter content, 2.2 - 3.3 ppm 
on PID 



--- · .... 7 
. · ... ······ ........ ·.··· 

. 

....... ········ .. i?- ........... Boring N um:ber/ 
Parameters ~naly~ed ••••····· •.• • 

Remarks 
BOring Depth · ··· .·... .· ·· .. ·· ·.·.•·.·.····· .·.·.· ........... ·.· .... ·.· 

SLG-1 (24 - 26) PCB, Appendix IX metals & "Papery" sludge stuck in lumps, no P!D 
titanium, sulfide 

SLG-2 (0- 2) TCLP metals Topsoil/fly ash, high organic matter content 

SLG-2 (16- 18) PCB, Appendix IX metals & "Papery" sludge, grey, approximate PCB 
titanium, sulfide concentratiol)_det~~ed using immunoassay 

method w~s 4 ppm ee Section 3.0 E) 
~-

SLG-32 (16- 18) Appendix IX metals & Duplicate for SLG-2 ( 16 - 18) (Partial analytical 
titanium, sulfide parameters list due to limited sample volume.) 

SLG-2 (22- 24) VOC, SVOC, Appendix IX "Papery" sludge, grey 
metals & titanium, sulfide 

SLG-3 (12- 14) VOC, SVOC, Appendix IX "Papery" sludge, grey 
metals & titanium, sulfide 

SLG-3 (18 -20) PCB, Appendix IX metals & Wet brown sand and sludge, approximate PCB 
titanium, sulfide concentration determined using immunoassay 

method was 4 ppm (See Section 3.0 E) 

SLG-3 (24 - 26) TCLP metals Brown sand with medium to coarse texture and 
some sludge in isolated clumps 

SLG-33 (24- 26) TCLP metals Duplicate for SLG-3 (24- 26) 

SLG-4 (4- 6) VOC, SVOC, Appendix IX Fly ash and sludge, 20.5 ppm on PID 
metals & titanium, sulfide 

SLG-4(12-14) TCLP metals Fly ash and sludge, 0 - 3.5 ppm on PID 

SLG-4(16-18) PCB, Appendix IX metals & Wet sludge with native material, 0- 4 ppm on 
titanium, sulfide PID 

SLG-5 (8 - 10) VOC, SVOC, Appendix IX Sludge with fly ash on top, 
metals & titanium, sulfide 30 ppm on PID 

SLG-35 (8- 10) voc, svoc Duplicate for SLG-5 (8 - I 0) (Partial analytical 
parameters list due to limited sample volume.) 

SLG-5 (14- 16) TCLP metals Sludge, 25 ppm on PID 

SLG-5 (16- 18) PCB, Appendix IX metals & Sludge and wet fly ash, 
titanium, sulfide 2 - 12 ppm on PID 

SLG-35 (16- 18) PCB, Appendix IX metals Duplicate for SLG-5 (16- 18) 

WST-1 SVOC, PCB, Appendix IX Representative sample of residuals dumped 
metals & titanium, sulfide during sampling event. 
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B. Soil Sampling 

The SAP had called for the collection of four soil samples from different locations adjacent to the 
waste pile where impacts due to surface water runoff may have occurred. These samples were 
then to be analyzed using the immunoassay screening method to identifY relative levels of PCB 
concentrations. The two sample locations showing the highest concentrations of PCBs would 
consequently be resampled and sent to the laboratory to be analyzed for the presence ofPCBs, 
SVOCs, and Appendix IX Metals (plus titanium). The SAP also called for the collection of a 
maximum of two soil samples from the southern portion of the waste pile in case the geoprobe 
drill reached the soil beneath the waste pile during the collection of waste pile samples. No soil 
samples were collected from locations directly underneath the southern portions of the waste pile 
since soils were not encountered. 

With regard to proposed soil sample collection adjacent to the waste pile, as discussed 
previously, the areas surrounding the waste pile are very marshy (appear to be wetlands) and 
there is very little "soil" material near the surface. The earthen materials surrounding the waste 
pile consist of either decomposed organic material or a mixture of decomposed organic material 
and sediment that has run off the waste pile. In most areas, this "soil" material surrounding the 
waste pile extended to depths of at least six inches below ground surface and was generally 
covered by water. Therefore, the "soils" collected during the field sampling event were 
potentially analogous to the "sediments" collected from around the waste pile, as discussed in 
Section 3.0C below. 

During the sampling event five soil samples (S- I through S-5) were collected from different 
locations adjacent to the waste pile where impacts due to surface runoff may have occurred. 
Split samples were collected from all sampling locations by Manistique Papers' associated 
consultants, Bittner Engineering, Inc. Based on observations of surface water flow off the waste 
pile, the five samples were concentrated on the northern section of the waste pile (see Figure 1). 
The soil samples were collected after clearing away plant debris and/or waste pile residuals from 
the ground surface. The samples were analyzed using the immunoassay screening method 
described in Section 3.0E below to identifY relative levels ofPCBs. None of the samples showed 
PCB concentrations significantly above the background/control sample. Therefore, two 
additional samples (SS- I and SS-2) were collected from areas adjacent to the southeast and 
southwest portions of the waste pile for laboratory analysis. SS- I and SS-2 were collected from 
these locations since the areas southeast and southwest of the waste pile were not covered by the 
previous soil sample screening (S I - S5) and sediment sampling (Sed-4, Sed-5 and Sed-6) 
adjacent to the waste pile. 

SS-1 was collected at a location southwest of the waste pile, approximately 1,000-feet south of 
soil sample location S-1. The soil material collected from sampling location SS-1 consisted of a 
silty to sandy, dark brown organic material. The sample collected at location SS-2 consisted of a 
silty-sandy matrix with high organic matter content. The entire area around the southeast comer 
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of the RMA near location SS-2 is low-lying and had pooled/standing water in several places, and 
the sampling location was covered with about two inches of water. 

Neither duplicates nor matrix spike/matrix spike duplicates were collected at SS-1 or SS-2 since 
the soil material was basically the same as the sediment sample material collected from locations 
Sed-! through Sed-8. Samples SS-l and SS-2 were collected using a hand auger in the same 
manner as most of the sediment samples (See Section 3.0C below), and analyzed for SVOCs, 
PCBs, Appendix IX metals and titanium. 

C. Surface Water and Sediment Sampling 

Surface water and co-located sediment samples were collected from eight sampling locations 
around the RMA and in Gould's Slough as shown in Figure 1. The samples from Gould's 
Slough were collected starting at the downstream location, working upstream to avoid potential 
disturbance between samples. Split samples were collected from all sampling locations by 
Manistique Papers' associated consultants, Bittner Engineering, Inc. Surface water samples 
were analyzed for VOCs, Appendix IX metals and titanium, and sulfide. Sediment samples 
were analyzed for SVOCs, PCBs, Appendix IX metals and titanium, and sulfide. 

Locations adjacent to the waste pile 

Sampling stations SW-5 and Sed-5 were collected from areas of pooled surface water to the 
northern portion of the waste pile. Manistique Papers representatives indicated that the pooled 
areas at sampling stations SW-5/Sed-5 and SW-6/Sed-6 are hydraulically connected by an 18 
inch PVC pipe. The pipe was reported to run under the toe of the northwestern portion of the 
RMA. Sample SW-5/Sed-5 was collected first, from a location adjacent to the northwestern 
comer of the waste pile. Sample SW-10/Sed-10 (field duplicate ofSW-5/Sed-5) was collected 
coincidentally from the same location. Sample SW-6/Sed-6 (including the matrix spike/matrix 
spike duplicate) was collected at the northern toe of the waste pile. The equipment blank (EB-1) 
was collected immediately after completion of sampling activities at location SW-6/Sed-6. 
Sample SW-4/Sed-4 was collected from a location at the northeastern toe of the waste pile. The 
sample location at SW-4/Sed-4 was also an area of pooled surface water at the time of the 
sampling event. 

Locations between Gould's Slough and the RMA 

The objective of surface water/sediment sample collection in areas in the north/northeastern 
portion of the RMA was to characterize surface water features that may act as channels between 
the waste pile and Gould's Slough. However, based on a careful reconnaissance of the area most 
of the water between the RMA and Gould's Slough appeared to be "stagnant" (i.e., it was not 
flowing), and no channelized flow was observed. Therefore, as described below, the proposed 
surface water/sediment sample locations were revised in the area between the RMA and Gould's 
Slough (locations SW-7/Sed-7 and SW-8/Sed-8). SW-7/Sed-7 was collected from a low-lying 
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marshy area adjacent to the abandoned railroad grade/access road that runs to the northeast of the 
RMA. The location of SW-7/Sed-7 appeared to be at a lower elevation than surrounding areas. 
It appeared that sediments may accumulate in the lower topography at the SW-7/Sed-7 location. 
SW-8/Sed-8 was collected across the access road from SW-7/Sed-7. The wetland area around 
SW-8/Sed-8 appeared to be continuous between the above-mentioned access road and Gould's 
Slough. 

Locations within Gould's Slough 

The surface water/sediment samples SW-1/Sed-1 through SW-3/Sed-3 were collected from 
Gould's Slough. Surface water/sediment sample collection in the Gould's Slough area was from 
the most downstream (SW-3/Sed-3) to the most upstream (SW-1/Sed-1) locations. 

At the time of the sampling event, the surface water flow patterns on the east side of Gould's 
Slough (near the Manistique River and sampling location SW-3/Sed-3) were different from what 
is shown in the U.S. EPA file materials and the USGS topographic map. The large surface water 
body at the eastern end of Gould's Slough, near the river, was not present during the sampling 
event. SW-3/Sed-3 were collected from the location shown in Figure I from a running stream 
that leads into Manistique River. The surface water at this location was clear and did not appear 
to have as high an organic matter content as at other locations. The water at this location was 
channelized and flowing. Sed-3 was collected from the surface of a depositional area (0-2") at 
the edge of the creek channel. The stream from which SW-3/Sed-3 were collected appeared to 
receive waterflow from a wooded area up gradient and east of the RMA, in addition to receiving 
channelized flow from Gould's Slough. 

The samples SW-2/Sed-2 were collected from the southwestern edge of Gould's Slough (see 
Figure I). The sample was collected from a marshy area with about one foot of ice-covered 
water. 

SW-1/Sed-1 were collected from a location upstream of Gould's Slough, where the channel was 
about 40 to 50 feet wide and over four feet deep. The stream was iced over and it did not appear 
that there was significant flow. SW-1/Sed-1 were the final surface water/sediment samples 
collected during the sampling event. 

All the surface water samples (SW-1 through SW-8, with the exception of SW-3) were collected 
by breaking through an ice layer that had formed over the pool of water which was sampled. 
Care was taken not to disturb the water body beneath the ice covering. The surface water 
samples were collected either by gently submerging the sample containers into the surface water 
or by dipping a pre-cleaned plastic beaker into the water and then filling the containers. Surface 
water samples were collected prior to sediment samples so as to minimize disturbance of the 
water. 
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Each of the sediment samples (Sed-! through Sed-8, with the exception ofSed-3) was collected 
by means of a hand auger. The sediment material collected in the hand auger was placed into a 
stainless steel bowl and homogenized before placement into sample containers. Sediment 
sample Sed-3 was collected by transferring the sediment directly into the sample containers using 
a pre-cleaned stainless steel spoon, since the sediments at this location were easily accessible and 
not covered by more than six inches of surface water. 

Equipment blank EB-3 was collected from a precleaned beaker used to collect a surface water 
sample. 

D. Groundwater Sampling 

Split samples were collected from all sampling locations by Manistique Papers' associated 
consultants, Bittner Engineering, Inc. 

Groundwater samples were collected from two existing monitoring wells (W-6 and W-7) in the 
vicinity of the RMA and from two temporary wells (GW-1 and GW-2) installed during the 
sampling event using a geoprobe. The depths and water levels of the existing groundwater 
monitoring wells were determined using water sounding equipment. All the wells were purged 
and sampled using a pre-cleaned disposable bailer. In addition, indicator parameters ( pH, 
specific conductivity and temperature) were measured before purging and also after each well 
volume was extracted. All the wells from which samples were collected were purged of at least 
three well volumes before samples were collected. The groundwater samples were sent to the 
laboratory to be analyzed for VOCs, SVOCs, PCBs, Appendix IX metals, titanium, sulfide, and 
nitrate/nitrite. 

The SAP called for the collection of groundwater samples from wells at locations W-4, W-5, 
W-6, and W-8. Once in the field, however, modifications to this plan were made as discussed 
below. 

Approximately one week before this sampling event, Bittner Engineering had installed new wells 
adjacent to the wells at locations W-4 and W-8. The Field Team decided against collecting 
samples from the old (pre-existing) wells since the samples would not have been representative 
of site groundwater conditions due to the drilling and well construction activities that had been 
conducted the previous week. The new wells installed by Bittner Engineering were not sampled 
since the wells had reportedly not yet been developed. 

Bittner Engineering personnel indicated that W-5 no longer exists and the Field Team could not 
locate the well. Bittner Engineering personnel also indicated that recovery from well W -6 had 
historically been very poor, which was confirmed by Field Team personnel during the sampling 
event. The recovery rate from well W-6 was so low that only enough sample volume was 
collected for VOC and metals (Appendix IX and titanium) analysis. 
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Monitoring well GW-1 was a temporary well installed using a geoprobe by TechLaw's 
subcontractor, Matrix Technologies. The well was placed upgradient of the RMA (based on 
available hydrogeologic information) and was sampled first. It was installed with a one inch, 
slotted, PVC screen between five feet to ten feet below ground surface. This screen depth was 
selected based on the measured depth to water at well W-4, which was located approximately 
!50 feet west ofGW-1. The depth to water at W-4 was measured at approximately 0.9 feet bgs 
and the ground elevation at GW-1 was approximately three to four feet higher than at W-4. 
Thus, the five to ten feet bgs interval was selected. The Field Team collected samples from the 
newly installed temporary well GW-1 instead of a newly installed nearby well (W-4) because the 
sampling team was concerned that the water quality (i.e., sample representativeness) at W-4 may 
have been affected as a result ofW-4's recent installation, and the fact the well had not been 
developed. 

Well GW-2, located just northeast of the waste pile, was installed using a one inch PVC well 
point and slam-bar. The slam-bar was used because the geoprobe could not access the chosen 
location for GW -2. The well was screened from zero to five feet bgs, since groundwater was 
encountered at approximately 0.5 feet bgs. Well GW-2 was sampled using a one inch 
disposable bailer. 

The Field Team also collected samples from existing groundwater monitoring well W-7 located 
northeast of the RMA (See Figure 1). A field duplicate sample (designated as W-17)was also 
collected from this well. 

An equipment blank sample was not collected during groundwater sample collection activities, 
since the bailers were pre-cleaned and disposed of after sampling at dedicated wells. 

E. Immunoassay Screening Procedure 

An enzyme immunoassay was used to perform a semi-quantitative test of waste pile (SLG-2 and 
SLG-3) and soil (S-1 through S-5) samples for PCBs. The PCB immunoassay technique 
involved mixing soil and sludge samples per manufacturer's specifications with various liquids 
and comparing the resultant color changes to those of reference solutions. The Field Team used 
kits supplied by Strategic Diagnostics, Inc., which are reported to have the capability to detect 
Aroclors 1016, 1242, 1248, 1254, and 1260. The immunoassay results indicated that the PCB 
concentration in all the soil samples (S-1 to S-5) was in the I to 4 ppm range. 

Similarly, the PCB concentrations in the screened waste pile samples SLG-2(16- 18), 
SLG-3(8- 10), and SLG-3(18- 20) were in the I to 4 ppm range. The waste pile 
sample collected from boring SLG-2(20- 22) showed a PCB concentration range of 4 to 15 ppm. 
The control sample for this analysis was collected from soil near a hotel that is located 
approximately 1.5 miles south of the RMA. It showed a PCB concentration of I ppm. 
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As is apparent from comparison of the field and laboratory PCB results, it appears that the PCB 
imunoassy technicque did not provide reliable results. One of the reagents in the PCB test kit 
crystalized, apparently due to the cold temperatures during the sampling event. In addition, no 
significant quality issues were identified during validation of the laboratory PCB data, further 
supporting the finding that the field PCB results should be considered unreliable. 

F. Quality Control Samples 

The quality control samples collected during this sampling event consisted of field duplicates, 
matrix spike/matrix spike duplicates (MS/MSDs), equipment blanks, and trip blanks. 

Four field duplicate samples were obtained during the waste pile/sludge sampling event, using 
the above-described protocol for other waste pile/sludge samples. Sample SLG-32 (16-18) was 
collected as a duplicate for sample SLG-2 (16-18). It was analyzed for Appendix IX metals, 
titanium and sulfides. Sample SLG-33 (24-26) was collected as a duplicate for sample SLG-
3(24-26), and it was analyzed for TCLP metals. Sample SLG-35(8-1 0) was obtained as a 
duplicate for sample SLG-5 (8-10) and it was analyzed for VOCs, and SVOCs. Sample SLG-35 
(16-18) was obtained as a duplicate for sample SLG-5 (16-18) and it was analyzed for the 
presence of PCBs and Appendix IX metals. The analytical parameter lists for each field 
duplicate was shorter than the corresponding field sample due to sample volume constraints. 

No field duplicates were obtained for the two soil samples, SS-1 and SS-2, sent for laboratory 
analysis because the soil was considered to be of the same matrix as the sediment samples (Sed-1 
through Sed-8). The entire area around the RMA consists of a wetland-type soil and the soil 
samples were collected in the same manner as the sediment samples. 

Sample SW-10/Sed-10 was obtained as a surface water/sediment duplicate of sample 
SW-5/Sed-5. The field duplicate samples were analyzed for the same parameters as the original 
field samples. 

Equipment blanks were collected in conjunction with sludge, sediment and surface water 
samples. The equipment blank sample in conjunction with the sediment samples, EB-1, was 
collected by rinsing the auger, spoon and bowl used to collect and homogenize the samples with 
deionized water. EB-1 samples were analyzed for SVOCs, PCBs, Appendix IX metals, and 
titanium. Another equipment blank sample, EB-2, was obtained during waste pile sludge sample 
collection activities, rinsing the geoprobe macrocore with deionized water. EB-2 samples were 
analyzed for VOCs, SVOCs, PCBs, Appendix IX metals, titanium, and nitrates/nitrites. 
Similarly, a surface water equipment blank sample (EB-3) was obtained by collecting the 
deionized water reinstate from the sample beaker. These samples were analyzed for the presence 
ofVOCs, Appendix IX metals, titanium, and sulfides. 
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Two sets of trip blanks, TB-1 and TB-2, were placed into sample coolers with the aqueous VOC 
samples shipped to the laboratory. Each set consisted of two containers of deionized water with 
hydrochloric acid preservative. The trip blanks were analyzed for VOCs. 

G. Sample Packaging and Shipment 

The samples collected during the above-described sampling events were sent to the laboratory in 
multiple shipments. The sample containers were labeled, tagged, placed into plastic bags and 
then into bubble wrap before being placed into iced coolers. The ice in the coolers was double 
wrapped in zip lock bags. Chain of custody forms were completed and signed, and the sample 
coolers were then sealed. Custody seals were placed on the coolers before they were shipped to 
the laboratory with Federal Express as the courier. 

4.0 ANALYTICAL RESULTS 

Validated laboratory analytical results for each parameter are presented in Tables 3 through 7. 
The analytical results for the samples collected from the waste pile are presented in Tables 3-A 
through 3-F. The analytical results for the soil samples are presented in Tables 4-A through 4-C. 
Analytical results for the surface water and sediment samples are presented in Tables 5-A 
through 5-G. The analytical results for groundwater samples are presented in Tables 6-A through 
6-E. Table 7 presents the VOC results for the quality control samples. 

Waste Pile Samples: Tables 3-A through 3-F 

As shown in Table 3-A, several substituted benzene compounds were detected in borings SLG-
4 (4' - 6') and SLG-5 (8' - 10'). For example, a relatively high concentration (48,000 ug/kg) 
of 1,2,4-trimethylbenzene was detected in boring SLG-5 (8' - 10'). Other isomers of 
substituted benzene compounds that were detected in boring SLG-5 (8'- 10') include 1,3 ,5-
trimethylbenzene (16,600 ug/Kg), meta-and para-isomers of xylene (11 ,600 ug/Kg), ortho­
xylene (5, 190 ug/Kg), ethylybenzene (3,260 ug/Kg), and toluene (3 ,050 ug/Kg). Substituted 
benzene compounds detected in boring SLG-4 (4-6) include 1 ,2,4-trimethylbenzene 
(2,510 ug/Kg) , 1,3 ,5-trimethylbenzene (2,320 ug/Kg), and toluene (1,180 ug/Kg) . Acetone 
was also detected in the samples collected from borings SLG-4 (4' - 6') and SLG-5 (8' - 10') at 
concentrations of 6,900 ug/Kg and 6,410 ug/Kg respectively. There were no VOCs detected 
in the samples collected from borings SLG-1 (10' - 12'), and Acetone, 2-butarone and toluene 
were detected at estimated concentrations (276 ug/Kg, 83 ug/Kg and 211 ug/Kg, respectively) 
in sample SLG-3 (12' - 14'). 

The VOC results were compared to the Generic Soil Screening Levels ("Generic SSLs") found 
in Appendix A of the Soil Screening Guidance: Technical Background Document (EPA/540/R-
95/128; May, 1996) . SSL values for the soil to groundwater migration pathway were used to 
screen the VOC concentrations detected in the sludge samples . This pathway was evaluated 
since the sludge is present at depth within an non-engineered waste pile, and constituents in 
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material within the pile could leach to groundwater via precipitation infiltration. It should be 
noted, however, that the sludge material is fine-grained and contained paper fibers which, 
based on visual observations, do not appear to be very permeable. 

The concentration of 1,2,4-trimethylbenzene at SLG-5 (8' - 10') exceeded the Generic SSL 
with a dilution attenuation factor (DAF) of 20 (Generic SSLs are listed with DAFs of 20 and 
one. The concentrations of acetone, etlylbenzene, toluene and the various xylene isomers 
detected in SLG-5 (8' - 10') did not exceed the Generic SSLs for these compounds at a DAF of 
20. However, the concentrations of these compounds did exceed the Generic SSLs at a DAF 
of 1. In addition, the concentrations of acetone and toluene in SLG-4 (4' - 6') did not exceed 
Generic SSLs at DAF of 20, but did exceed the Generic SSLs for these compounds at a DAF 
of 1. SSLs do not exist for 1,2,3,-trichlorobenzene 1,3,5-trichlorobenzene. 

The SVOCs detected in the sludge material (See Table 3-B) included 2-methylnaphthalene, 
2-methylphenol, 4-methylphenol, bis(2-ethylhexyl)phthalate, di-n-Butyl Phthalate, and 
naphthalene. 

2-Methylnaphthalene was detected in borings SLG-2(22' - 24'), SLG-5(8' - 10 1
) and 

SLG-35(8 1 
- 10') at concentrations of 4.77mg/Kg, 40.80 mg/Kg and 8.35 mg/Kg respectively. 

2-Methylphenol was detected in boring SLG-1(10' - 12') at a concentration of 8.06 mg/Kg 
while 4-methylphenol was detected in the same boring at a concentration of 6.99 mg/Kg. 
bis(2-Ethylhexyl) phthalate was detected in boring SLG-5(8 I - 10') at a concentration of 
8.00 mg/Kg. Di-n-Butyl Phthalate was detected in boring SLG-2(22 1 

- 24') at a concentration 
of 5 .14 mg/Kg and naphthalene was detected in boring SLG-5(8 I - 10) at a concentration of 
10.80 mg/Kg. 

The SVOC results were compared to the Generic SSLs for the soil to groundwater pathway for 
the same reasons discussed above for the VOC results. The concentrations of2-methylphenol in 
SLG-1 (10'- 12') and naphthalene in SLG-5 (8'- 10') did not exceed the Generic SSLs at a DAF 
of 20, but did exceed the Generic SSLs for these compounds at a DAF of 1. Concentrations of 
bis (2-ethylhexyl) phthalate and di-n-butyl-phthalate did not exceed the Generic SSLs for these 
compounds at a DAF of 1. Generic SSLs are not listed for 2-methylnaphthalene or 4-
methylphenol. 

As shown in Table 3-C, there were no PCBs detected in the waste pile samples that were 
collected and analyzed by the laboratory. 

The Appendix IX metals and titanium results for the sludge samples are presented in Table 3-D. 
Various metals were detected in each of the waste pile sludge samples. Antimony, cadmium, 
silver and thallium were not detected in any of the samples. The highest concentrations of metals 
were generally detected in samples SLG-4 ( 4' - 6'), SLG-4 ( 16' - 18'), SLG-5 (8' - 1 0') and SLG-5 
(16'- 18'). The concentrations of arsenic, barium, chromium, nickel and selenium did not exceed 
the Generic SSLs at a DAF of20. However, the concentrations of these metals did exceed the 
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Generic SSLs at a DAF of 1 in a selected number of samples. Concentrations of beryllium, 
mercury, vanadium and zinc did not exceed the Generic SSLs at a DAF of 1. Generic SSLs are 
not listed for cobalt, copper, titanium or tin. 

As shown in Table 3-E, there were no detections of sulfides in any of the waste pile samples. 

Table 3-F presents the results of TCLP Metals analyses conducted on various waste pile 
samples. Barium, chromium and lead were detected in several samples, but at concentrations 
below the regulatory limits listed in 40 CFR 26f .24 Table 1. 

Soil Samples: Tables 4-A through 4-C 

Tables 4-A and 4-B show the SVOC analytical results for soil samples SS-1 and SS-2. There 
were no SVOCs or PCBs detected in either of the soil samples. It should be noted that the 
reporting limits for the SVOCs analysis were elevated due to significant matrix interference. It 
appears likely that this matrix interference was due to the high organic matter content of the 
samples. 

Table 4-C shows the analytical results of Appendix IX metals analysis for the soil samples SS-
1 and SS-2. Various metals were detected in each of the soil samples. Antimony, selenium, 
silver and thallium were not detected in either of the samples. The soil sample detects were 
compared to the sediment values presented in Appendix A of U.S. EPA's Region 5-specific 
Ecological Date Quality Levels (EDQLs) Final Report (August, 1996). Appendix A lists the 
most conservative EDQLS (chronic criteria) for sediments. Based on the U.S. EPA Region 5 
guidance document, the EDQLs can be used as a screening tool to determine whether there 
may be a potential threat to the environment. Sediment EDQLs were used since the soil 
samples were collected from wetland-type areas where sedimentation has likely occurred and 
ecological species would be the most likely receptors of concern. 

The soil sample result or non-detect reporting limits which exceeded the corresponding 
Appendix A EDQL are summarized below. 

~ Sample R~port~d CQIJcentratiQn EDQL (mg/Kg) 
(m~/Kg) 

Arsenic SS-2 9.6 5.9 

Cadmium SS-1 0.92 0.596 

Cadmium SS-2 0.62 0.596 

Chromium SS-1 32.7 26 

Copper SS-1 20.6 16 
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Metal Sample Reported Concentration EDQL Cm~/Kg) 
(m~/Kg) 

~ ~-M0 li\ Mercury SS-2 0.187 0.174 

Silver SS-1 1.70 u 0.50 & ~~f;j) 
Silver SS-1 1.23 u 0.50 

Zinc SS-1 179 120 

There are no sediment EDQLs provided in Appendix A for barium, beryllium, selenium, tin, 
titanium, thallium or zinc. 

Surface Water and Sediment Samples: Tables 5-A through 5-H 

Surface Water 

Table 5-A presents the results ofVOC analysis for surface water samples, showing that toluene 
was the only compound detected. The reported concentration of 15.40 ug/L was found to be less 
than the EDQL value for toluene of 5,000 ug/L, which is the "federal" Value listed in Appendix 
B of the U.S. EPA EDQL document. 

Several metals were detected in the eight surface water samples collected. The samples were not 
filtered, therefore the concentrations reported in Table 5-B represent total concentrations of 
metals in the surface water. Antimony, beryllium, cadmium, chromium, mercury, selenium, 
silver, thallium and tin were not detected in the surface water samples. The reported 
concentrations presented in Table 5-B were compared to the "federal" EDQLs listed in Appendix 
B of the U.S. EPA Region 5 EDQL document unless a value for the State ofMichigan was listed, 
in which case the more conservative value was used for screening purposes. Concentrations of 
copper in surface water samples SW-4, SW-6 and SW-7 exceeded the federal EDQL of6.5 ug/L. 
Concentrations of nickel and zinc were lower than the associated federal EDQLs for these metals 
(i.e., nickel87.7 ug/L, zinc 110 ug/L). EDQLs based on federal and Michigan standards are not 
listed for barium, cobalt, titanium or vanadium. 

As shown in Table 5-C, no sulfides were detected above the reporting limit of 1.00 ug/L. 

Sediments 

Tables 5-D, 5-E and 5-G present the results of SVOC, PCB and wet chemistry (sulfides, nitrates, 
nitrites) respectively for the sediment samples. As indicated in the tables, no SVOCs, PCBs, 
sulfides, nitrates or nitrites were detected. 
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Table 5-F presents the results of Appendix IX metals and titanium analyses on the sediment 
samples. Antimony, cadmium, selenium, silver and thallium were not detected in any of the 
sediment samples. The sediment metal detects were compared to the sediment values presented 
in Appendix A ofU.S. EPA's Region 5-specific EDQL Final Report for screening purposes. The 
only sediment result which exceeded the EDQL was mercury in sample SED-4 in which the 
detected concentration (0.174 mg!Kg) equaled the EDQL. There are no sediment EDQLs 
provided in Appendix A for barium, beryllium, selenium, tin, titanium, thallium or zinc. 

Groundwater Samples: Tables D-1 through D-5 

The subcontractor laboratory did not provide SVOC analytical results for the samples collected 
from the temporary groundwater sampling wells GW-1 and GW-2 due to laboratory error. 

As shown in the Tables 6-A, 6-B and 6-C, there were no VOCs, SVOCs or PCBs target 
compounds detected in the groundwater samples analyzed for these parameters. 

Table 6-D presents the analytical results for Appendix IX metals and titanium. Various metals 
were detected in each of the groundwater samples. In general, concentrations of metals in 
groundwater sample GW-2 were higher than in the other samples. Antimony, beryllium, 
cadmium, selenium, silver and thallium were not detected in any of the samples. 

Concentrations of metals detected in the groundwater samples were compared to federal 
Maximum Contaminant Levels (MCLs) established under the Safe Drinking Water Act (SWDA). 
IfMCLs were not published, the detected concentrations were compared to U.S. EPA Region 5 
RCRA Data Quality Levels (December, 1995) (RCRA DQLs) for a screening point of 
comparison. Barium, chromium, mercury and nickel concentrations detected in the groundwater 
were all below published MCLs. The lead concentration in GW-2 (50.5 ug/L) exceeded the 
"action level" that is listed under the SWDA (15 ug/L), as well as the RCRA DQL for lead 
( 4 ug/L ). Lead was not detected in any of the other samples. Copper, tin and vanadium 
concentrations were all below the listed RCRA DQLs, although the concentration of vanadium 
in GW-2 (216 ug/L) was close to the RCRA DQL for that metal (260 ug/L). Cobalt and 
titanium do not have a published MCL or a listed RCRA DQL, although titanium was detected 
at relatively higher concentrations in GW-1 and GW2. 

Table 6-E presents the wet chemistry results (sulfides, nitrates, nitrites) . No sulfide was · 
detected above the reporting limit of 1. 00 mg/L. Nitrate-nitrogen was found in the GW -1 , 
GW-2, W-7, and W-17 samples at estimated concentrations of 0.480 mg/L, 0.496 mg/L, 
581 mg/L, and 0.141 mg/L respectively . However, there are no listed Maximum 
Contamination Level (MCL) values with which to compare the nitrate concentrations. 
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------ ------ - -

Equipment and Trip Blank Samples 

The only VOC detected in the quality control samples was methylene chloride, which was 
detected in Equipment Blank-2 (EB-2) and Equipment Blank-3 (EB-3) at concentrations of20.6 
ug!L and 18.7 ug/L respectively. However, since methylene chloride is a common laboratory 
artifact, it is likely that the detection of this compound is attributable to laboratory rather than 
field contamination. 
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TABLE 3 
ANALYTICAL RESULTS FOR WASTE PILE SAMPLES 

Table 3 A' VOCs -
Sample Number SLG-1 (10-12) SLG-2 (22-24) SLG-3 (12-14) SLG-4 (4-6) SlG-5 (8-10) SLG-35 (8-10)" 
Units mg/Kg mg!Kg mg/Kg ug/Kg ug/Kg ugJKg 

Analyte Result Q Result Q Result Q Result Q Result Q Result Q 

1,1, 1 ,2· Tetrachloroethane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1,1, 1· Trichloroethane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1,1 ,2,2-Tetrachloroethane 12.8 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1100 UD 
1,1 ,2-Trichloroethane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1, 1-0ichlorethane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1, 1-0ichloroethene 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1, 1-Dichloropropene 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1 ,2,3-Trichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1830 D 
1 ,2,3-Trichlorpropane 12.8 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1100 UD 
1 ,2,4-Trichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1100 UD 
1 ,2,4-Trimethylbenzene 12.8 UJ 12.4 u 9.07 R 2510 D 48000 D 2300 D 
1 ,2-Dibromo-3-Chloropropane 64.2 UJ 62.1 u 45.4 R 5810 UD 5360 UD 5520 UD 
1 ,2-0ibromoethane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1 ,2-Dichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1100 UD 
1 ,2-Dichloroethane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1 ,2-Dichloropropane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1 ,3,5-Trimethylbenzene 12.8 UJ 12.4 u 9.07 R 2320 D 16600 D 2450 D 
1 ,3-0ichlorobenzene 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
1.3-Dichloropropane 12.8 u 12.4 u 9.07 u 
1 ,4-Dichlorobenzene 12.8 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1100 UD 
2.2-Dichloropropane 12.8 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
2-Butanone 257 UJ 248 UJ 83 J 23200 UD 21500 UD 22100 UD 
2-Chlorotoluene 12.8 UJ 12.4 u 9.07 R 2320 UDJ 2150 UDJ 2210 UDJ 
2-Ch!oroethylvinyether 25.7 UJ 24.8 UJ 18.1 UJ 1160 UD 1070 UD 1100 UD 
2-Hexanone 128 u 124.0 u 90.7 u 11600 UD 10700 UD 11000 UD 
4-Chlorotoluene 13 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1100 UD 
4-M ethy 1-2 -pen tan one 257 u 248.0 u 181 u 23200 UD 21500 UD 22100 UD 
Acetone 90 UJ 49.3 UJ 276 J 6900 DJ 6410 DJ 5870 OJ 
V>.crylonitrile 13 UJ 12.4 UR 9.07 R 1160 R 1070 R 1100 R 
Benzene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Bromobenzene 13 UJ 12.4 u 9.07 R 1160 UD 1070 UD 1100 UD 
Bromochloromethane 13U 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Bromodichloromethane 13 u 12.4 u 9.07 u 1160 UD 1070 UO 1100 UD 
Bromoform 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Bromomethane 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Carbon disulfide 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Carbon tetrachloride 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Chlorobenzene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 uo 
Chloroethane 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Chloroform 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Chloromethane 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Oibromochloromethane 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UO 
Oibromomethane 13 u 12.4 u 9.07 u 1160 UO 1070 UD 1100 UO 
Ethyl benzene 13 u 12.4 u 9.07 u 1160 UD 3260 0 1100 UD 
!edam ethane 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Methylene Chloride 13 u 20.6 u 9.07 u 1160 UD 1070 UD 1100 UD 
Styrene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Tetrachloroethene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Toluene 13 u 12.4 u 211 J 1180 0 3050 D 1250 0 
~ Jethene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
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Tabla 3·A· VOCs 

Sample Number SLG-1 (10·12) SLG-2 (22·24) SLG-3 (12-14) SLG-4 (4-6) SLG·5 (8-10) SLG-35 (, r 
Units mg/Kg mg/Kg mg/Kg ug/Kg ug/Kg 

--'-
ug/Kg 

Analyte Result a Result a Result a Result a Result a Result a 
Trichlorofluoromethane 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
Vinyl acetate 128 u 124 u 90.7 u 1160 UDJ 1070 UDJ 1100 UDJ 
\tjnyl Chloride 13 u 12.4 u 9.07 u 465 UD 429 UD 442 UD 
cis~1 ,2-Dichloroethene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
cis-1,3--0ichloropropene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
m+p-Xylene 13 u 12.4 u 9.07 u 1160 UD 11600 D 1100 UD 
a-Xylene 13 u 12.4 u 9.07 u 1160 UD 5190 D 1100 UD 
trans-1 ,2-0ichloroethene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
trans-1,3-Dichloropropene 13 u 12.4 u 9.07 u 1160 UD 1070 UD 1100 UD 
trans-1 ,4-Dichloro-2-butene 257 R 248 R 181 R 23200 R 21500 R 22100 R . SLG-35 8-10 rs a field duplicate of SLG-5 8-10 
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TABLE 3 
ANALYTICAL RESULTS FOR WASTE PILE SAMPLES 

Table 3-B: SVOCs 
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Table 3-B: SVOCs 

>le Number I SLG-1 (10-12) I SLG-2 (22-24) ISLG-3 (12-14) I SLG-4 (4-6) I SLG-5 (8-10) I SLG-35 8-10' I WST-1 II 
Units ] ug/Kg J ug/Kg [ ug/Kg J ug/Kg I_ ug/Kg I_ ugfKg L ug/Kg 

11\nalyle I Resull Q I Result Q I Result Q I Resull Q I Result Q I Result Q I Resull Q 11 

Benzoic acid I 41,300 UO 41,000 UD 29,500 UD 37,200 UD 34,300 UO 34,700 UD 16,000 UDJ II 
Benzyl Alcohol j 16,300 UD 16,100 UD 11,600 UD 30,200 UD 27,900 UD 28,100 UO 13,000 UOJ II 

i\Butyl Benzyl 

IDi-n-< 

IDiethyl 

Fluoranth1 
Fluorene 

!!Phenol 
llf'yrene 
'SLG-35 8-10 is a field 

8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 8,000 JD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,196-JD -- 5,900 UD - 15,36iJUD -- 14,200 UD - 14,300 UD - 6,600 UDJ 

8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
1,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD &,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UO 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 10,800 JD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 

41,300 UD 41,000 UD 29,500 UD 76,700 UD 70,800 UD 71,400 UD 33,000 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD 8,190 UD 5,900 UD 15,300 UD 14,200 UD 14,300 UD 6,600 UDJ 
8,250 UD I 8,190 UD I 5,900 UD I 15,300 UD I 14,200 UD I 14,300 UD I 6,600 UDJ 

'of SLG-5 8-10 
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TABLE 3 
ANALYTICAL RESULTS FOR WASTE PILE SAMPLES 

Table 3-C: PCBs 

Sample Number SLG-1 (24-26) SLG-2 (16-18) SLG-3 (18-20) SLG-4 (16-18) SLG-5 (16-18) I WST-1 SLG-35 16-18* 
Units ug/Kg ug/Kg ug/Kg ug/Kg I ug/Kg I ug/Kg I ug/Kg 

IAnalyte I Result Q I Result Q I Result Q I Result Q I Result Q I Result Q I Result Q 

Aroclor 1 016 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1221 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1232 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1242 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1248 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1254 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
Aroclor 1260 282 u 295 u 195 u 164 u 98.7 u 121 u 107 u 
* SLG-35 16-18 is a field duplicate of SLG-5 16-18 
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Table 3-0: Appendix IX Metals .. 
Sample Number SLG-1 (10-12) 
Units mg/Kg 

Analyte Result Q 

Antimony 2.60 UJ 
Arsenic 2.50 
Barium 107 
Beryllium 0.29 
Cadmium 0.51 u 
Chromium 12.5 
Cobalt 1.90 
Copper 50.6 
Lead 34.0 
MerCUIY 0.088 u 
Nickel 4.00 
Selenium 1.54 u 
Silver 1.03 u 
That!lum 2.31 u 
Vanadium 17.7 
Zinc 59.7 
Titanium 92.0 J 
Tin 4.10 
SLG--32 16--18 is a field duplicate of SLG-2 16-18 

*SLG-358-10 " SLG-58-10 
*SLG-3516-18 H SLG-516--18 

Table 3-E: Total Sulfid-,. 
!!Sample Number SLG-1 (10-12) 
Units mg/Kg 

rnalyte Result Q 

~ulfide, Total 25.7 u 
SLG-32 16--18 is a field duplicate of SLG-2 16-18 

Table 3-F: TCLP Metals 

Sample Number SLG-1 (2-4) 
Units Mg/L 

Analyte Result Q 

rsen1c 
Barium 0.61 
Cadmium 0.003 u 
Chromium 0.005 u 
Lead 0.05 u 
Mercury 0.0005 u 
Selenium 0.01 u 
Silver 0.005 u 

*SLG-33 24-26 IS a field duplicate of SLG-3 24-26 

SLG-1 24-26) SLG-2 (16-18) 

""''' mg/Kg 

Result Q Result Q 

2.80 UJ 2.90 UJ 
3.60 0.51 
248 65.3 
0.54 0.29 u 
0.57 u 0.59 u 
37.4 9.70 
3.00 1.18 u 
42.9 43.4 
163 33.3 

0.096 u 0.101 u 
5.80 1.47 u 
1.69 u 1.77 u 
1.13 u 1.18 u 
2.55 u 2.65 u 
14.2 9.90 
52.5 122 

125.00 J 52.0 J 
4.20 4.00 

SLG-1 {24-26) SLG-2 {16-18) 
mg!Kg mg/Kg 

Result Q Result Q 

28.3 u 29.5 u 

SLG-2 (0-2) SLG-3 (24-26) 

"'" MgiL 

Result Q Result Q 

0.70 0.57 
0.003 u 0.003 u 
0.006 B 0.005 u 
0.05 u 0.059 

0.0005 u 0.0005 u 
0.01 u 0.01 u 

0.005 u 0.005 u 

TABLE 3 
ANALYTICAL RESULTS FOR WASTE PILE SAMPLES 

SLG-32 (16-18)* SLG-2 (22-24) SLG-3 (12-14) SLG-3 (18-20) SLG-4(4..0) SLG-4 (16-18) SLG-5 (8-10) SLG-5 (16-18) WST-1 
mg/Kg mg/Kg mg/Kg 

_, 
mWKg """" -· -· """" Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

3.10 UJ 2.50 UJ 1.80 UJ 2.00 UJ 2.30 UJ 3.30 UJ 2.10 UJ 2.00 UJ 2.40 UJ 
1.50 u 0.97 1.60 1.4 21.7 1.60 u 1.40 4.40 1.20 u 
63.6 96.30 57.60 46.1 214 111 36.7 70 31.90 
0.31 u 0.24 u 0.17 0.19 u 2.3 0,44 u 0.38 0.82 0.25 
0.62 u 0.49 u 0.36 u 0.39 u 0.46 u 0.65 u 0.43 u 0.39 u 0.48 u 
9.20 32.50 11.40 8.5 10.8 7.8 9.2 5.60 5.20 
1.20 u 1.40 0.96 0.74 5.7 1.30 u 1.00 1.90 1.00 u 
41.4 69.1 30.60 25.4 oo• 73.2 69.8 41.9 103 
29.8 125 47.00 35.1 12.1 5.00 3.00 2.50 3.50 

0.105 u 0.085 0.096 0.0688 0.0836 0.112 u 0.0734 u 0.0669 u 0.0827 u 
0.73 u 2.30 2.50 2.2 10.4 J -2.00 J 2.6 J 4.1 J 1.40 J 
1.85 u 1.49 u 1.09 u 1.17 u 1.80 8 1.96 u 1.29 u 1.17 u 1.45 u 
2.77 u 0.99 u 0.73 u 0.78 u 0.93 u 1.31 u 0.86 u 0.78 u 0.97 u 
9.80 u 2.23 u 1.63 u 1.76 u 2.09 u 2.94 u 1.93 u 1.76 u 2.18 u 
60.4 14.3 7.40 6.1 25.7 12.8 13.0 11.1 9.3 
57.0 239 65.9 49.7 43.8 91.3 62.9 42.7 37.40 
4.00 J 62.0 J 64 J 60 J 256 J 79J 65.00 J 91J 75 J 
4.00 u 4.50 2.30 3.6 2.6 2.60 2.00 1.50 2.20 

SLG-32 (16-18)* SLG-2 (22-24) SLG-3 {12-14) SLG-3 (18-20) SLG--4(4-6) SLG-4 (16-18) SLG-5 (8-10) SLG-5 (16-18) WST-1 
mg/Kg mg/Kg mg!Kg mg/Kg mg/Kg mg/Kg mg/Kg ""''' """' 

Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

30.8 u 24.8 u 18.1 u 19.5 u 23.2 u 32.6 u 21.5 u 19.6 u 24.2 u 

SLG-33 (24-26)" SLG-4 (12-14) SLG-5 (14-16) 
Mg/L """ """ Result Q Result Q Result Q 

0.48 0.56 0.47 
0.003 u 0.0030 u 0.0030 u 
0.005 u 0.0058 0.0055 
0.059 0.0500 u 0.0500 u 

0.0005 u 0.0005 u 0.0005 u 
0.01 u 0.0100 u 0.0100 u 

0.005 u 0.0050 u 0.0050 u 
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TABLE 4 
ANAlYTICAL RESULTS FOR SOIL SAMPLES 

Table 4-A" SVOCs 

Sample Number SS-1 SS-2 
Units ug/Kg ug/Kg 

!Analyte I Result Q I Result. Q I 
1 ,2-Dichlorobenzene 13,900 UD 102,000 UD 
1 , 3-Dichlorobenzene 13,900 UD 102,000 UD 
1 ,4-Dichlorobenzene 13,900 UD 102,000 UD 
1 ,2,4-Trichlorobenzene 13,900 UD 102,000 UD 
2,4, 5-Trichlorophenol 69,400 UD 509,000 UD 
2,4,6-Trichlorophenol 13,900 UD 102,000 UD 
2,4-Dichlorophenol 13,900 UD 102,000 UD 
2,4-Dimethylphenol 13,900 UD 102,000 UD 
2,4-Dinitrophenol 69,400 UD 509,000 UD 
2,4-Dinitrotoluene 13,900 UD 102,000 UD 
2,6-Dinitrotoluene 13,900 UD 102,000 UD 
2-Chloronaphthalene 13,900 UD 102,000 UD 
2-Chlorophenol 13,900 UD 102,000 UD 
2-Methylnaphthalene 13,900 UD 102,000 UD 
2-Methylphenol 13,900 UD 102,000 UD 
2-Nitroaniline 69,400 UD 509,000 UD 
2-Nitrophenol 13,900 UD 102,000 UD 
3,3'-Dichlorobenzidine 13,900 UD 102,000 UD 
3-Nitroaniline 69,400 UD 509,000 UD 
4,6-Dinitro-2-methylphenol 69,400 UD 509,000 UD 
4-Bromophenyl phenyl ether 13,900 UD 102,000 UD 
4-Chloro-3-methylphenol 27,300 UD 200,000 UD 
4-Chloroanaline 13,900 UD 102,000 UD 
4-Chlorophenyl phenyl ether 13,900 UD 102,000 UD 
4-Methylphenol 13,900 UD 102,000 UD 
4-Nitroaniline 69,400 UD 509,000 UD 
4-Nitrophenol 13,900 UD 247,000 UD 
Acenaphthene 13,900 UD 102,000 UD 
Acenaphthylene 13,900 UD 102,000 UD 
Anthracene 13,900 UD 102,000 UD 
Benzo( a)anthracene 13,900 UD 102,000 UD 
Benzo(a)pyrene 13,900 UD 102,000 UD 
Benzo(b )fiuoranthene 13,900 UD 102,000 UD 
Benzo(g, h, i)perylene 13,900 UD 102,000 UD 
Benzo(k)fluoranthene 13,900 UD 102,000 UD 
Benzoic acid 33,600 UD 247,000 UD 
Benzyl alcohol 27,300 UD 200,000 UD 
Bis(2-chloroethoxy)methane 13,900 UD 102,000 UD 
Bis(2-Chloroethyl)ether 13,900 UD 102,000 UD 
Bis(2-Chloroisopropyl)ether 13,900 UDJ 102,000 UDJ 
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Table 4-A· SVOCs 

Sample Number SS-1 SS-2 
Units ug/Kg ug/Kg 

IAnalyte I Result Q I Result Q I 
Bis(2-ethylhexyl)phthalate 13,900 UD 102,000 UD 
Butyl benzyl phthalate 13,900 UD 102,000 UD 
Carbazole 13,900 UD 102,000 UD 
Chrysene 13,900 UD 102,000 UD 
Di-n-butyl phthalate 13,900 UD 102,000 UD 
Di-n-octylphthalate 13,900 UD 102,000 UD 
Dibenz(a,h) anthracene 13,900 UD 102,000 UD 
Dibenzofuran 13,900 UD 102,000 UD 
Diethyl phthalate 13,900 UD 102,000 UD 
Dimethyl phthalate 13,900 UD 102,000 UD 
Fluoranthene 13,900 UD 102,000 UD 
Fluorene 13,900 UD 102,000 UD 
Hexachlorobenzene 13,900 UD 102,000 UD 
Hexachlorobutadiene 13,900 UD 102,000 UD 
Hexachlorocyclopentadiene 13,900 UD 102,000 UD 
Hexachloroethane 13,900 UD 102,000 UD 
lndeno(1 ,2,3-CD)pyrene 13,900 UD 102,000 UD 
lsophorone 13,900 UD 102,000 UD 
N-Nitrosodi-n-propylamine 13,900 UD 102,000 UD 
N-Nitrosodiphenylamine 13,900 UD 102,000 UD 
Naphthalene 13,900 UD 102,000 UD 
Nitrobenzene 13,900 UD 102,000 UD 
Pentachlorophenol 69,400 UD 509,000 UD 
Phenanthrene 13,900 UD 102,000 UD 
Phenol 13,900 UD 102,000 UD 
Pyrene 13,900 UD 102,000 UD 

Table 4-B· PCBs 

Sample Number SS-1 SS-2 
Units ug/kg ug/kg 

IAnalyte I Result Q I Result Q I 
Aroclor 1016 213 u 154 u 
Aroclor 1221 213 u 154 u 
Aroclor 1232 213 u 154 u 
Aroclor 1242 213 u 154 u 
Aroclor 1248 213 u 154 u 
Aroclor 1254 213 u 154 u 
Aroclor 1260 213 u 154 u 

25 



TABLE 4 
ANALYTICAL RESULTS FOR SOIL SAMPLES 

Table 4-D: Appendix IX Metals 

Sample Number SS-1 SS-2 
Units mg/Kg mg/Kg 

IAnalyte I Resu lt Q I Result Q I 
Antimony 4.30 UJ 3.10 UJ 
Arsenic 5.20 9.60 
Barium 355 84.7 
Beryllium 1.20 1.50 
Cadmium 0.92 0.62 u 
Chromium 32.7 22.8 
Cobalt 4 .20 2.80 
Copper 20.6 9.70 
Lead 28.7 ~~ 16.2 
Mercury 0.146 u 0.187 
Nickel 4.60 J 3.10 J 
Selenium 2.55 u 1.85 u 
Silver 1.70 u 1.23 u 
Thall ium 3.83 u 2.78 u 
Vanadium 31.9 123 
Z inc 179 44.5 
Titan ium 65.0 J 338 J 
T in 3.40 2.50 
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TABLE 5 
ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES 

Table 5-A: Surface Water VOCs 

Sample Number SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8 SW-10* 
Units og/L ug/L og/L ug/L og/L og/L og/L og/L og/L 

!Ana lyle Result a Result a Result a Result Q Result Q Result a Result Q Result Q Result Q 

1,1 ,1 ,2-Tetrachloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5_00 u 5.00 UJ 5.00 u 
1, 1,1-Trichloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,1 ,2,2-Tetrachloroethane 5.00 u 5.00 u 5.00 UJ 5.00 UJ s_oo UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 

1,1 ,2-Trichloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1, 1-Dichlorethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1, 1-Dichloroethene 5_00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1, 1-Dichloropropene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,2,3-Trichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
1 ,2,3-Trichloropf_9pane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,2,4-Trichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,2,4-Trimethylbenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,2-Dibromo 3-Chloropropane 25.0 u 25.0 u 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 25.0 UJ 
1 ,2-Dibromoethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,2-Dichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,2-Dichloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u I 
1,2-Dichloropropane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1 ,3,5-Trimelhylbenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1,3-Dichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u I 
1,3-Dichloropropane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
1.4-Dichlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
2,2-Dichlorppropane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u _, 
2-Butanone 100 u 100 u 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 
2-Chlorotoluene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 

-Chloroethylvinyether 10.0 u 10.0 u 10.0 UJ 10.0 u 10.0 u 10.0 u 10.0 u 10.0 UJ 10.0 u 
2-Hexanone 50.0 u 50.0 u 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 50.0 UJ 
4-Chlorotoluene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 

-Methyl-2-pentanone 100 u 100 u 100 UJ 100 u 100 u 100 u 100 u 100 UJ 100 u 
cetone 20.0 u 20.0 u 20.0 R 20.0 R 20.0 R 20.0 R 20.0 R 20.0 R 20.0 R 

,A.crylonitrile 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 
Benzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromochloromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromodichtoromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromoform 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Bromomethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Carbon disulfide 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Carbon tetrachloride 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chlorobenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chloroform 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Chloromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Dibromochloromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Dibromomethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Ethylbenzene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
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Table 5-A: Surface Water VOCs 

Sample Number I SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8 I SW-10" 
Units I "giL "9/L I "9/L I "giL I "giL I "giL I "giL I "9/L I "giL 

~na!yte I Result Q I Result Q I Result Q I Result Q I Result Q I Result Q I Result Q I Result ol Result Q 

1, 1,1 ,2-Tetrachloroethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
lodomethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
Methylene Chloride 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Styrene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Tetrachloroethene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Toluene 5.00 u 5.00 u 5.00 UJ 15.4 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Trichtoroethene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Trich!orofluoromethane 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
Vinyl acetate 50.0 u 50.0 u 50.0 UJ 50.0 u 50.0 u 50.0 u 50.0 u 50.0 UJ 50.0 u 

inyl Chloride 2.00 u 2.00 u 2.00 UJ 2.00 u 2.00 u 2.00 u 2.00 u 2.00 UJ 2.00 u 
cis-1 ,2 Dichtoroethene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
ds-1 ,3-0ichtoropropene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
m+p-Xylene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
a-Xylene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
trans-1 ,2-Dichloroethene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
trans-1 ,3-0ichloropropene 5.00 u 5.00 u 5.00 UJ 5.00 u 5.00 u 5.00 u 5.00 u 5.00 UJ 5.00 u 
trans-1 ,4-0ichloro-2-butene 100 UJ 100 UJ 100 UJ 100 u 100 u 100 u 100 u 100 UJ 100 u . SW-1 0 is a field duplicate or SW-5 
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TABLE 5 
ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES 

Table 5-B: Surface Water Appendix IX Metals and Titanium 

Sample Number SW-1 SW-2 SW-4 SW-5 SW-6 SW-7 SW-10* EB-01** 
!Analyte Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

Units ,giL ug/L ug/L ug/L '9/L '9/L ug/L 'gil 
ntimony 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 30.0 u 
rsenic 

1Barium 13.3 29.2 390 52.8 177 81.6 51.9 3.0 u 
Beryllium 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Cadmium 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Chromium 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 

I Cobalt 2.0 u 2.0 u 39.3 2.0 u 3.9 8 10.2 2.0 u 2.0 u 
Copper 4.0 u 4.0 u 8.5 8 4.2 8 7.1 8 8.6 8 4.0 u 4.0 u 
Lead 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 6.8 5.0 u 5.0 u 
Mercury 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Nickel 6.4 7.3 53 A 4.1 B 14.6 26.0 5.8 4.0 u 
Selenium 6.0 u 6.0 u 6.0 u 6.0 u 6.0 u 6.0 u 6.0 u 6.0 u 
s·llver 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Thallium 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 8.0 u 
Vanadium 3.0 u 3.0 u 3.5 B 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 
Zinc 19.0 u 19.0 u 19.0 u 19.0 u 19.0 u 19.0 u 20.4 19.0 u 
Tin 2.0 UJ 2.0 UJ 4.0 u 4.0 u 4.0 u 4.0 u 4.0 u 4.0 u 
Titanium 4.0 u 4.0 u 7.0 2.0 u 2.0 u 16.0 2.0 u 2.0 u 

SW-10 is a field duplicate of SW-5 
*""EB-01 is an equipment blank for equipment used to collect Sediment samples 
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TABLE 5 
ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES 

Table5-C: SVOCs 

IISample Number T SED-1 T SED-2 T SED-3 T SED-4 T SED-5 T SED-6 T SED-7 T SED-8 T SED-10• T EB-of'' 
~ nunits I mg/Kg I mg/Kg I mg/Kg mg/Kg mg/Kg I mg/Kg mg/Kg mg/Kg I mg/Kg I ug/L 

I!Analyte I Result Q I Result Q I Result a Result Q I Result Q I Result a I Result Q I Result Q I Result I a I Result I a I 
I 

30 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 1,560 u 
1,560 u 
1,560 u 
1,560 u 

1,690 
1,690 u 
1,690 u 

.ooolu 
10,000 U_ 
10,000 

10 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 
10 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 
10 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 

,900 u 7,700 u 9,120 u 95,500 u 7,800 u 8,470 u 10,000 u .!c. 
J.c 90 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 

90 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 1' 
90 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 1' ,0001 

;9oo UJ 7,700 UJ 9,120 U 95,500 U 7,800 U 8,470 UJ 50,000 U 
ll.4,"t-uunuuivrucrrc t:r,u::ru u I V,I£V v _j_ ..::,o<Ju v _j .J,v90 U 1,540 U ~ """ '' ~ "~" '' ~ ,..._.._., ' ' A"'""'' """"" '' 

II:?J:l n: ... ar,...t .... t .. ,.,,..,., nenn 11 I 5,120 U 2,650 U I 3,590 U 1,540 U '•'-'"-"" v '•"''" v o,vvv v '•'"'"'"''"" ''"'•""'"''-' '-' 

!,3 

eo u 1,540 u 1,a2o u 1,910 u 1,560 u 1.690 u 1o.ooo u 
10 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 
IOU 1,540U 1,820U 1,910U 1,560U 1,690U 10,000U 
10 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 

10,000 u 
10,000 u 
10,000 u 

_1Q,OOO lJ_ 
]Do u 7,7oo u 9,120 u 95,500 u 7,aoo u 8,470 u 5o,ooo u 

1,560 u 
1,560 u 

,560 u 
,560 u 
,800 u 
,560 u 
,560 u 
,BOO U 

7,800 u 

I 3,s9o u 1,s4o u 1.azo u 1,910 u 1.sso u 1.sgo u 1o.ooo u 
'-Dichlorobenzidine I 9,690 U 1 5,120 U t 2,650 U I 3,590 U 1,540 U 1,820 U 1,910 U 1,560 U 1,690 U 20,000 U 20,000 

50,000 u 
50,000 u 
10,000 u 
20,000 u 
20,000 u 

1 Phen~ 

1 Phen\ 

900 u 7,700 u 9,120 u 95,500 u 7,800 u 8,470 u 50,000 u 
900 u 7,700 u 9,120 u 95,500 u 7,800 u 8,470 u 50,000 u 

I Elher I 9,690 U I 5,120 U I 2,650 U I 3,590 U 1,540 U 1,820 U 1,910 U 1,560 U 1,690 U 10,000 U 
ro u 3,030 u 3,590 u 37,aoo u 3,070 u 3,340 u 2o.ooo u 
10 u 1,540 u 1,820 u 1 ,910 u 1 ,560 u 1,690 u 20,000 u 

1,560 u 
l,070 u 
1,560U 

I Ether 9,690 U 5,120 U 2,650 U 3,590 U 1,540 U 1,820 U 1 ,910 U 1,560 U 1,690 U 10,000 U 
i-r~tYtCII l)'tp11CttVI 9,690 u 5,120 u 2,650 u 3,590 u 1,540 u A n.-.n ° 0 

A .-.An ° I A ,...,..,.. O I A "''" O I ~ f'o f'of'of'o I I 

4-Nitroanaline 48,400 U 25,600 U 13,200 U 17,900 UJ 7,7on ''' 
4-Nitrophenol 23,500 U 12,400 U 6,410 U 8,700 u 3,7 
Acenaphthene 9,690 U 5,120 U 2,650 U 3,590 U 1,5• 
Acenaphthylene 9,690 -u 5,120 U 2,650 U 3,590 u 1 ,5· 
Anlhracene 9,690 U 5,120 U 2,650 U 3,590 U 1 ,5• 
Benzo(a)Anthracene 9,690 U 5,120 U 2,650 U 3,590 U 1 ,5• 
Benzo(a)Pyrene 9,690 U 5,120 U 2,650 U 3,590 U 1 ,5• 
Benzo(b)Fiuoranthene 9,690 U 5,120 U 2,650 U 3,590 U 1 ,54• 
Benzo(g,h,i)Perylene 9,690 U 5,120 U 2,650 U 3,590 U 1,54' 
Benzo(k)Fiuoranthene 9,690 U 5,120 U 2,650 U 3,590 U 1,540 

50,000 u 
10,000 u 
10,000 u 
10,000 u 
10,000 u 
10,000 u 
10,000 u 
10,000 u 
10,000 u 
50,000 UJ 
20,000 u 
10,000 UJ 

oic.~_c:~_. ~~·~~~ ~ ~~·:~~ ~ ~·~~~ ~ ~·~~~ ~ ~·~~~ U 1__4,420 U I 95,500 U I 3,780 U I 4,110IU I 50,000IUJ II 
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Table5-C: SVOCs 

1 Sample Number SED-1 SED-2 SED-3 SED-4 SED-5 SED-7 SED-8 SED-10• 
Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

EB-01** 

IAnalyTe - ·-·-·---~Result Q I Result Q I Result Q Result Q I Result Q 1 Result--a I Result Q I Result Q I Result I Q Result Q 

!Butyl Benzyl 

-Di-n-BUtyl 
llin 

piethyl I 

l1ndeno(1 

3 of SED-5 

9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 
9,690 U 5,120 U 2,650 U 3,590 U 1,540 U 1,820 U 1,910 U 1,560 U 1 ,690IU 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,69 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,6901 
l,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 
l,690 U 5,120 U 2,650 U 3,590 U 1 ,540 U 1 ,820 U 1,910 U 1,560 U 1 ,69qj_U 
),690 2,65ifU ·- 3,590u - 1,540 u -- t;82o u 1,910 u 1,560 u 1,690 u 

l,690U 5,120U 2,650U 3,590U 1,540U 1,820U 1,910U 1,560U 1,690U 
l,690 UJ 5,120 UJ 2,650 U 3,590 U 1,540 U 1 ,820 U 1,910 U 1,560 U 1,690 U 
l,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910_1. 1,560 u -- 1,690 u 

l,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1 ,910 u 1,560 u 1 ,690 u 
),690 u 5,120 u 2,650 u 3,590 u 1,540 u 1 ,820 u 1 ,910 u 1,560 u 1 ,690 u 
9,690 u 5,120 u 2,650 u 3,590 u 1 ,540 u 1 ,820 u 1,910 u 1,560 u L- 1 ,690 u 
9,696 u 5,i2o u 2,65o u· 3,596 ·u - 1,54o u 1,820 u 1.910 u 1,560 u 1 1,690IU 
9,69o u 5,120 u 2,650 u 3,590 u 1,540 u 1,82o u 1,910 u 1,560 u 1 1,69' 

,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u -1- 1,691 
JO U 5,120 U 2,650 U 3,590 UJ 1,540 UJ 1,820 U 1,910 U 1,560 U 

) u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 

10,000 u 
_1(l.000 u 

10,000IU 
10,000 u 
10,000 u 
10,000IU 
10,000 u 
10,000 u 
10,000 u 
10,000 u 

,OQQjlJ_ 
:oooru 

9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u I 1o,ooolfT 
9,690 u 5,120 u 2,650 u 3,590 u 1 ,540 u 1 ,820 u 1,910 u 1,560 u 1 ,690 u 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 11 

,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 
,690U 5,120U 2,650U 3,590U 1,540U 1,820U 1,910U 1,560U 1,690U 10,000U 
,690U 5,120U 2,650U 3,590U 1,540U 1,820U 1,910U 1,560U 1,690U 10,000U 

48,400 u 25,600 u 13,200 u 17,900 u 7,700 u 9,120 u 95,500 u 7,800 u 8,470 u 
9,690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1,690 u 10,000 u 
9,69o u 5,120 u 2,65o u 3,59o u 1,54o u 1,820 u 1,91o u 1,56o u 1,690 u 1o.ooo u I 

.690 u 5,120 u 2,650 u 3,590 u 1,540 u 1,820 u 1,910 u 1,560 u 1 ,690 u 10,000 u 

**EB-01 is an equipment blank ifor equipment used to collect Sediment samples 
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TABLE 5 
ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT SAMPLES 

Table 5-D: PCBs -- - - - · - · 

Sample Number SE0-1 SED-2 SED-3 SED-4 SED-5 
Units ugil<g ugil<g ugil<g ugil<g ugil<g 

~nalyte Result Q Result Q Result a Result Q Result a 
Aroclor 1 o 16 245 u 259 u 802 u 1088 u 490 u 
Aroclor 1221 245 u 259 u 802 u 1088 u 490 u 
Aroclor 1232 245 u 259 u 802 u 1088 u 490 u 
Aroclor 1242 245 u 259 u 802 u 1088 u 490 u 
Aroclor 1248 245 u 259 u 802 u 1088 u 490 u 
Aroclor 1254 245 u 259 u 802 u 1088 u 490 u 
Aroclor 1260 245 u 259 u 802 u 1088 u 490 u 
Note: all Reporting limits for the soil samples were corrected by a factor of times 2 to reflect the reporting limt from the blank. 
** EB;01 is an equpiment blank for equipment used to collect Sediment samples 

Table 5-E: Appendix IX and Titanium 
-- -

Sample Number SED-1 SED-2 SED-3 SED-4 SED-5 
Analyte Result a Result Q Result a Result Q Result Q 

Units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

Antimony 4.90 UJ 5.20 UJ 2.7 R 1.8 u 1.6 u 
Arsenic 2.40 u 2.60 u 2.9 1.4 0.8 u 
Barium 20.8 28.9 35.3 J 36.6 J 14.4 J 
Beryllium 0.52 0.53 0.33 0.18 u 0.16 u 
Cadmium 0.98 u 1.04 u 0.53 u 0.36 u 0.33 u 
Chromium 5.20 5.90 6.9 5.9 J 1.9 J 
Cobalt 2.00 u 2.10 u 2.5 0.7 u 0.7 u 
Copper 7.20 6.30 5.6 2.0 1.4 
Lead 5.40 9.10 7.9 5.7 5.8 
Mercury 0.167 u 0.177 u 0.091 u 0.174 0.0558 u 
Nickel 4.90 J 4.80 J 3.1 2.0 0.87 
Selenium 2.94 u 3.11 u 1.60 u 1.09 u 0.98 u 
Silver 1.96 u 2.07 u 1.07 u 0.73 u 0.65 u 
Thallium 4.40 u 4.66 u 2.41 UJ 1.63 u 1.47 u 
Vanadium 7.10 9.00 12.5 5.0 J 4.0 J 
Zinc 26.7 63.7 50.2 J 8.6 5.0 
Tin 68.0 J 93.00 J 4.3 2.2 u 1.6 u 
Titanium 2.00 u 2.20 123 91.0 J 57.0 J 
. 
SED-1 o is a field duplicate of SED-5 

Table 5-F: Sulfides 

Sample Number SED-1 SED-2 
Units mg/Kg mg/Kg 

!Analyte Result a Result a 
Sulfide, Total 48.90 u 51.80 u 
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SED-6 SED-7 SED..S 
uglkg ugil<g uglkg 

Result a Result a Result a 
550 u 580 u 473 u 
550 u 580 u 473 u 
550 u 580 u 473 u 
550 u 580 u 473 u 
550 u 580 u 473 u 
550 u 580 u 473 u 
550 u 580 u 473 u 

SED-6 SED-7 SED..S 
Result Q Result Q Result a 

mg/Kg mg/Kg mg/Kg 

1.8 u 1.9 u 1.6 UR 
0.9 u 2.1 0.8 u 

10.2 J 91 .4 J 14.1 J 
0.18 u 0.19 u 0.16 u 
0.37 u 0.39 u 0.32 u 

2.4 J 7.1 J 2.7 
0.7 u 2.1 0.6 u 
4.0 3.7 1.2 
7.4 6.1 3.2 

0.063 u 0.066 u 0.0539 u 
0.9 2.0 1.30 

1.11 u 1.16 u 0.95 u 
0.74 u 0. 77 u 0.63 u 
1.66 u 1.74 u 1.42 UJ 

3.4 J 21.2 J 5.0 
14.5 18.4 4.4 J 

1.9 u 2.1 u 2.5 
64.0 J 111 J 92.0 

SED-10 EB-1** 
ugil<g UQI\. 

Result Q Result a 
514 u 0.650 u 
514 u 0.650 u 
514 u 0.650 u 
514 u 0.650 u 
514 u 0.650 u 
514 u 0.650 u 
514 u 0.650 u 

SED-10" 
Result a 

mg/Kg 

1.7 U 
0.9 u 

12.0 J 
0.17 u 
0.34 u 

1.9 J 
0.7 u 
1.0 
5.0 

0.059 u 
0.9 u 

1.03 u 
0.68 u 
1.54 u 
4.1 J 
4.2 
2.0 u 

85.0 J 



TABLE 6 
ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

Table 6-A- VOCs 

Sample Number GW-1 GW-2 W-6 I W-7 I W-17 
Units I ug/L ug/L ugll I ug/L I ugll 

IAnalyte I Result Q I Result Q I Result Q I Result Q I Result Q I 
1,1, 1 ,2-Tetrachloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1,1, 1-Trichloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1,1 ,2,2-Tetrachloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1,1 ,2-Trichloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1, 1-Dichlorethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1, 1-Dichloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1, 1-Dichloropropene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,3-Trichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,3-Trichlorpropane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,4-Trichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2,4-Trimethylbenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-Dibromo-3-Chloropropane 25.0 u 25.0 u 25.0 u 25.0 u 25.0 u 
1 ,2-Dibromoethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-0ichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-Dichloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,2-Dichloropropane 5.00 u 5.00 u 5.00 u 5.00 u 500 u 
1 ,3,5-Trimethylbenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,3-Dichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
1 ,3-Dichloropropane 5.00 u 5.00 u 5.00 u 5.00 u 500 u 
1 A-Dichlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
2,2-Dichloropropane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
2-Butanone 100 u 100 u 100 u 100 u 100 u 
2-Chlorotoluene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
2-Chloroethylvinyether 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
2-Hexanone 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
4-Chlorotoluene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
4-Methyl-2-pentanone 100 u 100 u 100 u 100 u 100 u 
Acetone 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 
V'.crylonitrile 5.00 R 5.00 R 5.00 R 5.00 R 5.00 R 
Benzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromochloromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromodichloromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromoform 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Bromomethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 
Carbon disulfide 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Carbon tetrachloride 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chlorobenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chloroethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chloroform 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Chloromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Dibromochloromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Oibromomethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Ethylbenzene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 L' 
lodomethane 5.00 UJ 5.00 UJ 5.00 UJ 5.00 UJ 5.00 IJ. 
Methylene Chloride 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
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Table 6-A- VOCs 

~"- 'ie Number GW-1 GW-2 W-6 W-7 W-11 
Ui_ ug/L ug/L ugll ugll ugil 

Analyte Result Q Result Q Result Q Result Q Result Q 

Styrene 5_oo u 5_00 u 5_00 u s_oo u 5_00 u 
Tetrachloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Toluene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
T richloroelhene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Trichlorofluoromethane 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Vinyl acetate 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
Vinyl Chloride 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 
cis-1 ,2-Dichloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
cis-1 ,3-Dichloropropene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
m+p-Xylene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
a-Xylene 5.00 u 5_oo u 5.00 u 5.00 u 5.00 u 
trans-1 ,2-Dichloroethene 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
trans-1 ,3-Dichloropropene 5.00 u 5.00 u 5.00 UJ 5.00 UJ 5.00 UJ 
trans-1 ,4-Dichloro-2-butene 100 UJ 100 UJ 100 u 100 u 100 u 
"W-17 IS a field duplicate of W-7 
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TABLE 6 
ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

Table 6-B: SVOCs 

Sample Number W-7 W-17* EB-2- II 
Units ug/L ug/L ug/l 

aEJI !Analyte Result Qual Result Qual Result 

1 ,2-0ichlorobenzene 10.0 u 10.0 u 10.0 u 
1 ,3-0ichlorobenzene 10.0 u 10.0 u 10.0 u 
1 A-Dichlorobenzene 10.0 u 10.0 u 10.0 u 
1 ,2,4-Trichlorobenzene 10.0 u 10.0 u 10.0 u 
2,4,5-Trichlorophenol 10.0 u 10.0 u 10.0 u 
2,4,6-Trichlorophenol 10.0 u 10.0 u 10.0 u 
2.4-Dichlorophenol 10.0 u 10.0 u 10.0 u 
2,4-Dimethylphenol 10.0 u 10.0 u 10.0 u 
2,4-0initrophenol 50.0 u 50.0 u 50.0 u 
2,4-0initrotoluene 10.0 u 10.0 u 10.0 u 
2,6-0initrotolune 10.0 u 10.0 u 10.0 u 
2-Chloronaphthalene 10.0 u 10.0 u 10.0 u 
2-Chlorophenol 10.0 u 10.0 u 10.0 u 
2-Methylnaphthalene 10.0 u 10.0 u 10.0 u 
2-Methylphenol 10.0 u 10.0 u 10.0 u 
2-Nitroanaline 50.0 u 50.0 u 50.0 u 
2-Nitrophenol 10.0 u 10.0 u 10.0 u 
3,3'-Dichlorobenzidine 20.0 u 20.0 u 20.0 u 
3-Nitroanaline 50.0 u 50.0 u 50.0 u 
4,6-0itnitro-2-methylphenol 50.0 u 50.0 u 50.0 u 
4-Bromophenyl Phenyl Ether 10.0 u 10.0 u 10.0 u 
4-Chloro-3-methylphenol 20.0 u 20.0 u 20.0 u 
4-Chloroanaline 20.0 u 20.0 u 20.0 u 
4-Chlorophenyl Phenyl Ether 10.0 u 10.0 u 10.0 u 
4-Methylphenol 10.0 u 10.0 u 10.0 u 
4-Nitroanaline 50.0 UJ 50.0 UJ 50.0 u 
4-Nitrophenol 50.0 u 50.0 u 50.0 u 
~cenaphthene 10.0 u 10.0 u 10.0 u 
Acenaphthylene 10.0 u 10.0 u 10.0 u 
J!l.nthracene 10.0 u 10.0 u 10.0 u 
Benzo(a)Anthracene 10.0 u 10.0 u 10.0 u 
Benzo(a)Pyrene 10.0 u 10.0 UJ 10.0 u 
Benzo(b)Fiuoranthene 10.0 u 10.0 UJ 10.0 u 
Benzo(g, h,i)Perylene 10.0 u 10.0 UJ 10.0 u 
Benzo(k)Fiuoranthene 10.0 u 10.0 UJ 10.0 u 
Benzoic acid 50.0 u 50.0 u 50.0 u 
Ben~ Alcohol 20.0 u 20.0 u 20.0 u 
Bis(2-Chloroethyl)ether 10.0 UJ 10.0 UJ 10.0 u 
Bis(2-Chloroisopropyl)ether 10.0 u 10.0 u 10.0 u 
Bis(2-chloroethoxy)methane 10.0 u 10.0 u 10.0 u 
Bis(2-ethylhexyl)phthalate 10.0 UJ 10.0 UJ 10.0 u 
Butyl Benzyl Phthalate 10.0 UJ 10.0 UJ 10.0 u 
Carbazole 10.0 u 10.0 u 10.0 u 
Chrysene 10.0 u 10.0 u 10.0 u 
Di-n-Butyl Phthalate 10.0 u 10.0 u 10.0 u 
Oi-n-octylphthalate 10.0 u 10.0 UJ 10.0 u 
Dibenzo(a,h)Anthracene 10.0 u 10.0 UJ 10.0 u 
Oibenzofuran 10.0 u 10.0 u 10.0 u 
Oiethyl Phthalate 10.0 u 10.0 u 10.0 u 
Dimethyl Phthalate 10.0 u 10.0 u 10.0 u 
Fluoranthene 10.0 u 10.0 u 10.0 u 
Fluorene 10.0 u 10.0 u 10.0 u 
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Table 6-B· SVOCs 

'1Sample Number W-7 W-17* EB-2-
Jnits ugll ugll ugll 

Analyte Result Qual Result Qual Result Qual 

1,2-0ichlorobenzene 10.0 u 10.0 u 10.0 u 
Hexachlorobenzene 10.0 u 10.0 u 10.0 u 
Hexachlorobutadiene 10.0 u 10.0 u 10.0 u 
Hexachlorocyclopentadiene 10.0 u 10.0 u 10.0 u 
Hexachloroethane 10.0 u 10.0 u 10.0 u 
lndeno(1,2,3-CD)Pyrene 10.0 u 10.0 UJ 10.0 u 
lsophorone 10.0 u 10.0 u 10.0 u 
N-Nitroso-<li-n-propylamine 10.0 u 10.0 u 10.0 u 
N-Nitrosodiphenylamine 10.0 u 10.0 u 10.0 u 
Naphthalene 10.0 u 10.0 u 10.0 u 
Nitrobenzene 10.0 u 10.0 u 10.0 u 
Pentachlorophenol 50.0 u 50.0 u 50.0 u 
Phenanthrene 10.0 u 10.0 u 10.0 u 
Phenol 10.0 u 10.0 u 10.0 u 
Pyrene 10.0 u 10.0 u 10.0 u 
*W-17 IS a field duplicate of W-7 
**EB-2 is an equipment blank for equipment used to collect ground water samples 
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TABLE 6 
ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

Table 6-C· PCBS 

Sample Number GW-1 GW-2 W-7 W·17"' EB-2-
Units ug/L ug/L ug/L "gil ug/L 

Cllnalyte Result Q Result Q Result Q Result Q Result Q 

Aroclor 1016 0.650 u 0.650 u 0.650 u 0.650 u 0.650 u 
~reeler 1221 0.650 u 0.650 u 0.650 u 0.650 u 0.650 u 
Aroclor 1232 0.650 u 0.650 u 0.650 u 0.650 u 0.650 u 
Aroclor 1242 0.650 u 0.650 u 0.650 u 0.650 u 0.650 u 
Aroclor 1248 0.650 u 0.650 u 0.650 u 0.650 u 0.650 u 
Aroclor 1254 0.650 u 0.650 u 0.650 u 0.650 u 0.650 u 
Aroclor 1260 0.650 u 0.650 u 0.650 u 0.650 u 0.686 N 

'W-171S a field duplicate ofW-7 
*"'EB-2 is an equipment blank for equipment used to collect ground water samples 

37 



TABLE 6 
ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

Table 6-D: Appendix IX Metals and Titanium 

Sample Number GW-1 GW-2 W-6 
Units ug/L ug/L ug/L 

IAnalyte I Result Q I Result Q I Result Q 

Antimony 30.0 u 30.0 u 30 .0 u 
Barium tOO •'l\.9r/#_ 131 570 65.6 
Beryllium 1.0 u 2.2 1.0 u 
Cadmium I j\A~IR 2.0 u 2.0 2.0U 
Chromium 5 Mo-W 45.4 69.7 3.6 
Cobalt vv 2.0 u 14.2 2.2 
Copper 18.1 21.9 4.6 
Lead 5~ld< 5.0 u 50.5 5.0 u 
Mercury .. .2- MIYW\' 0.2 0.4 0.1 u 
Nickel 7.7 27.8 7.0 
Selenium \ _IVIi-_1 (#'\ 6.0 u 6.0 u 6.0 u 
Silver 5 ;wy)J< 2.0 u 2.0 u 2.0 u 
Thallium v 8.0 u 8.0 u 8.0 u 
jVanadium 44.7 216 4.6 
'Zinc 19.0 u 95.7 19.0 u 
Titanium 963 J 1140 J 61.8 J 
Tin 4.0 u 5.9 4.0 u 
**EB-2 is an equipment blank for equipment used to collect ground water samples 
***EB-3 is an equipment blank for equipment used to collect surface water samples 

Table 6-E: Sulfides. Nitrates. Nitrites 

IISample Number GW-1 GW-2 W-7 
Units mg/L mg/L mg/L 

IAnalyte I Result Q I Result Q I Result Q 

Nitrite-Nitrogen 0.010 u 0.010 u 0.010 u 
Nitrate-Nitrogen 0.480 J 0.496 J 581 J 

i Sulfide, Total 1.00 u 1.00 u 1.00 u 
**EB-2 is an equipment blank for equipment used to collect ground water samples 
***EB-3 is an equipment blank for equipment used to collect surface water samples 
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W-7 W-17 
ug/L ug/L 

I Result Q I Result Q 

30.0 u 30.0 u 
76.3 75.7 

1.0 u 1.0 u 
2.0 u 2.0 u 
3.0 2.6 
3.3 4.3 
4.1 4.1 
5.0 u 5.0 u 
0.1 u 0.1 u 

11.5 12.3 
6.0 u 6.0 u 
2.0 u 2.0 u 
8.0 u 8.0 u 
3.5 3.9 

19.0 u 19.0 u 
57.8 J 38.3 J 
4.0 u 4.0 u 

W-17 EB-3** 
mg/L mg/L 

I Result Q I Result Q 

0.010 u NA 
0.141 J NA 

1.00 u 1.00 u 

EB-2** EB-3*** 
ug/L ug/L 

I Result Q I Result Q I 
30.0 u 30.0 u 

3.0 u 3.0 u 
1.0 u 1.0 u 
2.0 u 2.0 u 
2.0 u 2.0 u 
2.0 u 2.0 u 
4.0 u 4.0 
5.0 u 5.0 u 
0.1 u 0.1 u 
4.0 u 4.0 u 
6.0 u 6.0 u 
2.0 u 2.0 u 
8.0 u 8.0 u 
3.0 u 3.0 UJ 

19.0 u 19.0 u 
2.0 UJ 2.0 u 
4.0 u 4.0 u 

EB-2*** 
mg/L 

I Result Q I 
NA 
NA 

1.00 u 



TABLE 7 
QC SAMPLE VOC RESULTS 

Sample Number TB-1 TB-2 (Trip Blank) EB-2* EB-3** 
Units ug/L ug/L ug/L ug/L 

!Analyte I Result Q I Result Q I Result Q I Result Q I 
1,1,1,2-Tetrachloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,1,1-Trichloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,1,2,2-Tetrachloroethane 5.00 UJ 5.00 UJ 5.00 u 5.00 u 
1,1,2-Trichloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,1-Dichlorethane 5 .00 u 5.00 UJ 5.00 u 5.00 u 
1,1-0ichloroethene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,1-Dichloropropene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,2, 3-Trichlorobenzene 5.00 UJ 5.00 UJ 5.00 u 5.00 u 
1,2, 3-Trichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1,2,4-Trichlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2,4-Trimethylbenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-Dibromo-3-Chloropropane 25.0 UJ 25.0 UJ 25.0 u 25.0 u 
1 ,2-Dibromoethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-Dichlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-Dichloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,2-Dichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,3, 5-Trimethylbenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 ,3-Dichlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
1, 3-Dichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
1 A -Dichlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
2,2-Dichloropropane 5.00 u 5.00 UJ 5.00 u 5.00 u 
2-Butanone 100 UJ 100 UJ 100 u 100 u 
2-Chlorotoluene 5.00 u 5.00 UJ 5.00 u 5.00 u 
2-Chloroethylvinyether 10.0 u 10.0 UJ 10.0 u 10.0 u 
2-Hexanone 50.0 UJ 50.0 UJ 50.0 u 50.0 u 
4-Chlorotoluene 5.00 u 5.00 UJ 5.00 u 5.00 u 
4-Methyl-2-pentanone 100 u 100 UJ 100 u 100 u 
Acetone 20.0 R 20.0 R 20.0 u 20.0 u 
Acrylonitrile 5.00 R 5.00 R 5.00 R 5.00 R 
Benzene 5 .00 u 5.00 UJ 5.00 u 5.00 u 
Bromo benzene 5 .00 u 5.00 UJ 5.00 u 5.00 u 
Bromochloromethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromodichloromethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromoform 5.00 u 5.00 UJ 5.00 u 5.00 u 
Bromomethane 5.00 u 5.00 UJ 5.00 UJ 5.00 UJ 
Carbon disulfide 5.00 u 5.00 UJ 5.00 u 5.00 u 
Carbon tetrachloride 5.00 u 5.00 UJ 5.00 u 5.00 u 
Chlorobenzene 5.00 u 5.00 UJ 5.00 u 5.00 u 
Chloroethane 5.00 u 5.00 UJ 5.00 u 5.00 u 
Chloroform 5.00 u · 5.00 UJ 5.00 u 5.00 u 
Chloromethane 5.00 u 5.00 UJ 5.00 u 5.00 u II 
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IISample Number TB-1 
1its ug/L 

jAnalyte I Result a 
Dibromochloromethane 5.00 u 
Dibromomethane 5.00 u 
Ethylbenzene 5.00 u 
I ado methane 5.00 UJ 
Methylene Chloride 5.00 u 
Styrene 5.00 u 
T etrachloroethene 5.00 u 
Toluene 5.00 u 
Trichloroethane 5.00 u 
Trichlorofluoromethane 5.00 u 
Vinyl acetate 50.0 u 
Vinyl Chloride 2.00 u 
cis-1 ,2-Dichloroethene 5.00 u 
cis-1 ,3-Dichloropropene 5.00 u 
m+p-Xylene 5.00 u 
a-Xylene 5.00 u 
trans-1 ,2-Dichloroethene 5.00 u 
trans-1 , 3-Dichloropropene 5.00 u 
trans-1 ,4-Dichloro-2-butene 100 u 
*EB-2 IS an equ1pment blank for ground water samples 
**EB-3 is an equipment blank for surface water samples 

I 

TB-2 (Trip Blank) EB-2* EB-3** 
ug/L ug/L ug/L 

Result a I Result a I Result a I 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 UJ 5.00 UJ 
5.00 UJ 20.6 18.7 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
50.0 UJ 50.0 u 50.0 u 
2.00 UJ 2.00 u 2.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 u 5.00 u 
5.00 UJ 5.00 UJ 5.00 UJ 
100 UJ 100 u 100 u 
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FIGURE 1: FIELD SKETCH OF SA1'\1PLE LOCATIONS 
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APPENDIX A 

PHOTOGRAPH LOG 

Manistique Papers, Inc. 
Residuals Management Area 

November 17-20, 1997 





Photo No. : RY-1 Time: 1040 
Date: 11/18/97 Direction: E 

Description: View of sampling location SW-4/Sed-4. The RMA waste pile is visible in 
the background. 

A-1 



.. 

Photo No.: RY-2 Time: 1215 
Date: 11118/97 Direction: SW 

Description: Close-up of sampling location SW-7/Sed-7, adjacent to the access road to the 
northeast of the RMA. 

A-2 



.. 

Photo No. : RY-3 Time: 1216 
Date: 11/18/97 Direction: SW 

Description: Panoramic view of sampling location SW -7 /Sed-7. The RMA waste pile is 
visible in the background, beyond the vegetation. 

A-3 



Photo No.: RY-4 Time: 1410 
Date: 11118/97 Direction: SW 

Description: View showing sampling location SW-8/Sed-8. The samples were collected 
from underneath the ice in the area near the red cooler. The RMA waste pile 
is visible in the background. 

A-4 



Photo No.: RY-5 Time: 1620 
Date: 11/18/97 Direction: S 

Description: Overview of sampling location SW-3/Sed-3. The water was clear and 
flowing at this location. 

A-5 



Photo No .: RY-6, 7 and 8 
Date: 11119/97 
NE, E, SE 

Description: Panoramic view of sampling location for SW-2/Sed-2, with Gould's Slough in the background. 

A-6 

Time: 1020 
Direction: 



Photo No. : RY-9 Time: 1120 
Date: 11119/97 Direction: S 

Description: Overview of background surface water/sediment sampling location SW-
1/Sed-1. The samples were collected upstream of Gould's Slough. 

A-7 



Photo No.: RY -10 and 11 
Date: 11119/97 

Description: Panoramic view of eastern half of the RMA waste pile where active dumping is occurring. 

A-8 

~ 

Time: 1145 
Direction: W 



Photo No.: RY-12 
Date: 11/19/97 

Time: 1600 
Direction: S 

Description: View showing sampling location for GW-2 (white PVC pipe) with the RMA 
waste pile in the background. 

A-9 



.. 

Photo No.: RY-13 
Date: 11120/97 

Time: 0920 
Direction: N 

Description: View from the top of the RMA waste pile showing the sampling location for 
SW-5/Sed-5 (ponded water at the base of the slope), which was in the 
northwest corner of the RMA. 

A-10 



Photo No.: RY-14 
Date: 11/20/97 

Time: 0945 
Direction: E 

Description: View of the location at the base of the western side of the RMA waste pile 
from which the surface soil sample SS-1 was collected. The hand auger 
marks the exact sampling location. 

A-ll 



Photo No.: RY-15 
Date: 11120/97 

Time: 1005 
Direction: W 

Description: View of location at the base of the RMA waste pile showing the sampling 
location for surface soil sample SS-2. The location is near the southeastern 
corner of the waste pile, and the exact sampling location is marked by the 
hand auger. 

A-12 



Photo No.: RY-16 
Date: 11120/97 

Time: 1025 
Direction: SW 

Description: View showing sampling location for groundwater sample W -7 . The 
TechLaw sampler is dropping the bailer into the water well. 

A-13 



Photo No.: RY-16A 
Date: 

• 

Time: 
Direction: 

Description: This photograph was inadvertently taken while exiting the sampling location, 
so it was not registered in the field logbook. 

A-14 



Photo No.: RY-17 
Date: 11/20/97 

Time: 1230 
Direction: S 

Description: View of the RMA waste pile showing the piles from which the freshly dumped 
sludge sample WST -1 was collected. The sample was collected from the waste 
pile in the foreground. 

A-15 



Photo No.: RY-18 
Date: 11/20/97 

Time: 1305 
Direction: W 

Description: Close-up view of the drums containing Investigation Derived Wastes (IDW) 
that were left onsite by the Field Team. 

A-1 6 



Photo No.: RY-19 
Date: 11/20/97 

Time: 1306 
Direction: NW 

Description: View showing entrance gate into the RMA area. Also visible on the west side 
of the gate in the background are drums containing IDW material. 

A-17 



Photo No.: 1-1 Time: 1020 
Date: 11117/97 Direction: N 

Description: View showing orange flag marking the location of sampling location for 
SW-6/Sed-6. Also visible are members of the Field Team. 

A-18 



.. 

Photo No.: 1-2 Time: 1600 
Date: 11/17/97 Direction: N 

Description: View showing sampling location for SW-5/Sed-5 (and associated field 
duplicates). The orange pipe near the pipe in the center of the photograph 
marks the sampling location. 

A-19 



.. 

Photo No.: 1-3 Time: 1604 
Date: 11/17/97 Direction: NW 

Description: Close-up view of sampling location for SW-5/Sed-5 and associated field 
duplicates. 

A-20 



Photo No.: 1-4 Time: 1623 
Date: 11117/97 Direction: W 

Description: View showing sampling location for SW-6/Sed-6 and associated Matrix 
Spikes/Matrix Spike Duplicates. The sampling team broke through an ice 
cover in order to collect the samples from the ~ea to the right of the flag. 

A-21 



Photo No.: 2-1 Time: 1215 
Date: 11/18/97 Direction: SW 

Description: View showing boring location for the SLG-1 sludge pile sample to the left of 
the vehicles. 

A-22 



Photo No.: 2-2 Time: 1216 
Date: 11/18/97 Direction: SW 

Description: Close-up view of boring location for SLG-1 sludge pile sample. Boring 
location is in the bottom center portion of the photograph. 

A-23 



Photo No.: 2-3 Time: 1330 
Date: 11/18/97 Direction: S 

Description: View of abandoned sampling location for SLG-2 sludge sample. The main 
gate entrance into the RMA area is visible in the background. 

A-24 



Photo No.: 2-4 
Date: 11/18/97 

Description: View of abandonned SLG-2 sampling location. 

A-25 

.. 

Time: 1340 
Direction: W 



Photo No.: 2-5 Time: 1410 
Date: 11118/97 Direction: S 

Description: View ofthe sampling location for the SLG-2 sludge sample. The main gate 
entrance to the RMA is visible in the background. 

A-26 



• 

Photo No.: 2-6 Time: 1538 
Date: ll/18/97 Direction: N 

Description: View facing north of sampling location for SLG-3 sludge sample. 

A-27 



Photo No.: 2-7 Time: 1538 
Date: 11118/97 Direction: E 

Description: View of the sampling location for SLG-3 sludge sample. 

A-28 



.. 

Photo No. : 2-8 Time: 111 5 
Date: 11/19/97 Direction: NW 

Description: Overview of the sampling location for the SLG-5 sludge sample. 

A-29 



Photo No.: 2-9 Time: 1117 
Date: 11/18/97 Direction: N 

Description: View of sampling location for SLG-5 sludge sample. 

A-30 



Photo No.: 2-10 Time: 1210 
Date: 11/20/97 Direction: S 

Description: View of groundwater monitoring well No.6 (W-6). 

A-31 



Photo No.: 3-1 Time: 1430 
Date: 11/19/97 Direction: ESE 

Description: View showing groundwater monitoring Well No. 4 and the replacement Well 
No.4 in the foreground. The sampling point for monitoring Well No. I (W-1) is 
visible in the center. Visible in the background is the geoprobe, which is at 
sampling location GW -1. 

A-32 
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Photo No.: 3-2 Time: 1431 
Date: 11118/97 Direction: E 

Description: View showing groundwater showing location GW-1 , which was located 
approximately 50 feet east of Well No.4 on Frankovich Road. The photograph 
was taken prior to purging activities. 

A-33 
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MEASUREMENT CONVERSIONS 

CM ( IF YOU KNOW MULTIPLY TO FIND 
BY 

LENGTH 

inches 2.540 cenUmeters 
feet 30.460 centimeters 
yards 0.914 meters 
miles 1.609 kilometers 
millimeters 0.039 inches 
contimetars 0.393 ln~;hes 

meters 3.260 feat 
meters 1.093 yards 
kilometers 0.621 miles 

WEIGHT 

ounces 28.350 grams 
pounds 0.453 kilograms 
grams 0.035 ounces 
kilograms 2.204 pounds 

VOLUME 

fluid ounces 29.573 m1lhhlers 
pinta 0.473 Iiiii lS 
quarts 0.945 hters 
gallons (U.S.) 3.765 liters 
milliliters 0.033 fluid ounces 
lila no 1.056 quar1s 
Iii en; 0.264 gallons (U.S.) 

TEMPERATURE 

"C • ("f · 32) 11 .555 
"F"' ("C x 1.8) + 32 

Decimals Mill!-- illl<ll>l '"""' 
1/16 .0052 1.5875 
118 .0104 3.1750 

3116 .0156 4.7625 

'" .0208 6.3500 
5116 0260 7.9350 

318 .03\3 9.5250 
112 .0417 12.700 
518 .0521 15.875 
314 .0625 19.050 
718 .0729 22.225 

,. .0833 25.400 
2" .1667 50800 ,. .2500 76.200 

•• .3333 101.60 ,. 4167 127.00 

•• .5000 152.40 
7" 5833 177.80 

•• .6667 203.20 

•• .7500 228.60 
10" ,8333 254.00 
11" 9167 279.40 
I lool 1.0000 304.80 

ALL-WEAll-iER WRITING PAPER 

Nam~~160PC \fovl'-'i, 
f~i,.{r..At,J. I.NL. ' . 

Address I D :S0>2Q-I; o,JACd $? pluJ'C 
(....kl1c.At.o ::H ~ 

Phone 
1

ii~ 3=- ~b 

Project ft.1fWtS1?ftUZ ?AP!ttJt}( . 
ksroutr:L,c, Prc..r£. UM1""" {iMA-) 
<( t>Jv!PL1~ {u~ 

"Rite in the Rain" -a unique all-weather writing surface created 
to shed water and to enhance the written image. Makes it 
possible to write sharp, legible field data in any kind of wealher. 

a product ol 

J. L DARLING CORPORATION 
TACOMA, WA 98424-1017 USA 

.. 
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ALL.WEA1HER WRITING PAPER 

Outdoor writing products ••• 
• • • for outdoor writing people • 

,.~ ... 4 
""'-"'4 -""" !!!' 

.............. 

§ ~ 
" 

BOUND BOOK& NOTE80()1(8 BfiiRAL NO'I'UOOK8 LCCII LUP 8HIIIT8 

~~I lEI MEMO 8001<8 

SPIRALS 

/-.;(~ 

~/ {4; 
·-== 

COPIER PAPERS 

ALL·WUTHER PEN 

GRIDSHEETS 

--------- ) 
~/· 

/ 
-Ill /;.. 

~--
/~~-

POLY~ 

--' .:~ ~-~7) 
Field data ... if it's worth collecting, irs_::Worlh:pr~ctlng. 



MEASUREMENT CONVERSIONS 

CH CM ( IF YOU KNOW MULTIPLY TO FIND 
BY 

LENGTH --
inches 2.540 centime!ers 
feel 30.480 cenlimeters 
yerdo 0.914 meter~> 

miles 1.609 kilometers 
millimeters 0.039 inches 
centimeters 0.393 inches 
moters 3.280 feet 
melers 1.093 yards 
kilometers 0621 miles 

WEIGHT 

ounces 28.350 grams 
pounds 0.453 kilograms 
grams 0.035 ounces 
kilograms 2.204 pounds 

VOLUME ---
lluid ounces 29.573 mil!ihters 
pints 0.473 liters 
quar1& 0.946 liters 
gallons (U.S.) 3.785 liters 
milhlilers 0.033 fluid ounces 
liters 1.056 quans 
hte11 0.264 gallons (U.S.) 

TEMPERATURE 

"C •l"F • 32) 11 .555 
"F•("CxLB)+32 

Decimals M1lli-
IIl!;lm lllJOQJ mollli 

'' I 
1/16 .0052 1.5875 

'" .0104 3.1750 
3/16 0156 4.7625 

'" .0208 6.3500 

'"' .0260 7.9350 

3/8 .0313 9.5250 

"' .0417 12.700 
518 0521 15.875 
3/4 .0625 19.050 
718 .0729 22.225 

,. .0833 25.400 ,. .1667 50.800 ,. .2500 76.200 
4' .3333 101.60 ,. 4167 127.00 

,. 
5000 152.40 

7' .5833 177.80 •• 6667 203.20 ,. .7500 228.60 
lO' 8333 254.00 ,. 9167 279.40 
11oot 1.0000 304.80 

' 1 

I) 

® 

ALL-WEAlHER WRITING PAPER 

Name ToJJ kl. Q.,:/levt 
y;; cJ L-CA. t.J 

Address 10 ~o u /1.,_ /,Jq_cJ::.u Dr-. Sfe Z/oo 

Phone ( :S 17.-J 3'15'- gq I·~ 

tl/111\.ll: .s t-;'7 ve_ Pg._pus 1 Tnc. Project 

Res-rJv .... l~ 1 M.,.,.,.,~~~kt /}r-e_.o,_ 

"Rite in the Aain"- a unique all-weather writing surface created 
to shed water and to enhance the written image. Makes it 
possible to write sharp, legible field data in any kind of weather. 

a produc1 ol 

J. L DARLING CORPORATION 
TACOMA, WA 98424-1017 USA 
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MEMO 
To: Mr. Clayton Ebsch, Bittner Engineering, Inc. 

From: Robert Young, TechLaw iZ-1 
Subject: Chain of Custody Forms- Manistique Paper RMA 

Date: November 25, 1997 

Per your request, attached are copies of the chain of custody forms for the samples collected at 
the Manistique Papers Residual Management Area (RMA) on November 17-20, 1997. Ifyou 
have any questions concerning the sample analyses, or can not read the facsimile copies, feel free 
to give me a call at 312/345-8966. You may also call Ms. Diane Sharrow ofU.S. EPA Region 5 
at 312/886-6199. 

cc: D. Sharrow, U.S. EPA Region 5 
P. Brown-Derocher, TechLaw 



r: 
~ 
J 
c.: 
< 

i 

• 

_..' ..... T ,,_.,.... Y\.,.., n""' IrA t.· Y I f..C...'")V\ V'\~- ~y ,/ .4- I -~~~--,II , 
'~ I -' ~· '-' A.T. Kearney Inc. 

.£ J3IRlfEY 222 West Adams Chain of Custody Record 11055 -'- . Chicago, n.. 60606 
3171648-0111 

Project Code Samples Shipped To Samplers Names I) Sample description 2) Preservatives 
1"'0 5r CZ.() Tn~vk:l"- Ti:"?h""j "'S~vv10"S. f'.ol• 1("'<.Jv'") (Enter in column A) (Enter in column B) 

Project (site) Name P.';1_A /0(¥{ E;;., Cnl/11'1,. P.,/v,l, ··-... 77dd tj!w 1/,., n L Surface Water I. HCI .... '-'- " /.If;(.. (J., d10" rl IJI)YI -,")( ..., 6 r.8 I !i!.•~<.·' . 2. Ground Water 2.HN03 
3. Leachate 3. NaHS04 

City, State, Zip Code Carrier r:>t:..;( SOII)pl<Srs Sl~~res , 4. Rinsate 4. H2so. 
Fl-· . 

~{).,.,i< ~:/'- 5. SoiUSediment 5.NaOH 

Date Shipped 
6.0il 6. Other (specify) 

Air Bill Number ' 7. Waste 7.1ceonly II/1Ah7 <' ~ ', F 

5? 7(J I '7 (,.D:'?J I A.' 8. Other (specify) N. Not preserved 

A. B. 

fl1~11111 
Matrix Preser. MM/DD/YY ... ~~ ~l 
enter enter Grab Number Time \.':. \.:!' J" 'YI 

Sample Identification Numbers from from or of Sample sam~le , 1 ' () Ql Remarks/ 
Box I Box 2 Comp ~ontainers collection J;' fi' Q.~ Tag Numbers 
- -· 

-JtAJ- (7 ( l"u, '>/M'TD) I I (__.., 'f 11 /I I /"17 1 Ji .. '•· v' ~ ,:n ' I') '+2.-- I ''• ':f:! 
.. d,;i r. •. ·r>< .. c 7 /t=l'-l.a- I "''::.() 

IV • ,.., i-?-1 0 VI k.. e~o:r 
t.• ,_:;I> " I G 2- )~<" b : v -r-·r· P-lo..,J7 

"SVJ - 5 I I G 3 ft/17/<?7:. I'? I<; v JP, ;: (.1 · 1 ,.-:1, ?,., (J 

:sw- 10 I I (";"'! ~ 11 /17/<:17, I''·· I c/ v tf:i':;!.~.:;.- ,, .. ~ ~:; . .! s 
'JW- s I "2- G I II /17/07., tr.: IS ~~ v . } {.:. ~ .:;.... 

'"SuJ- > I tJ G I tl/17/1 7 • 113')~> I~ v I ,tP,f 
. 

jUJ ' I() I l 
,, I II /11/''17 1 /G: /0. v 1('- >~7 

~w. Jo I ('.1 C-c· I 1 1 I !7/1.,, (/) t5 v' rA ?-C 
Ll3-1 4,- {;)i. 

l-t), .. Af(r N 0:.1 '3' II /!7/17, J(<">tJ ../ ·.,../ F.-I.[ ,;,>1)$~, f3. I • ;J,~~' 
t:.£- I /)- (',11. 

ll :ic · '),.. (:;, , I I (/·t/<{7, I(.: ·•xJ -/ ~(..<-' ft>f.n< 1 f;J. '{!!' IC-' 

5 u_,- t.f I I (;~ 3 ,i/;t~ln, t/J.'I.f.,',J ./ r;r (/II 1t1.7 io /rJI'"~• 1('>7'1 

::>w- 7 I I G 3 I 1 Jl(i/•17) /)..: UO v I ·1 7{? - I 1/J:'() 

--- t· ;,>, /, /. ~. ~ 

) 

·Relinquished B~-t Time Date Received By Time Date Received By Time Date Received By Time Date 

14> b l( 0 ./t '?I "l'XJ 11/!(.1, (I (lV I v' /Jt :YJ I (>'7 I"-'') II /ff!: 
Relinquished By <_j Time Date Received By Time Date Received By Time Date Received By Time Date 

// (..(r..f.c.,..'"f+,;y;;~:v ( hi!(J 11/;(- ... 
Remarks f'>t'.-yv<. ~vi(.,·Jc ( -;;v,.r~(' (.Udr~) 4wk•J'I,·c, <" Lnb Split Samples-<"~<:_~- Declined (Signatu,re) . 

, - By flA~,.,:A·'r"'e.. P., pus 
Distribution: Original- A.T. Kearney, Inc. I Page _1_ of _1_ Carbon copies- Laboratory, work assignment manager, client (as appropriate) 



r-... - I' ~,..(.<)> I x, 

A ... _EBiRNEY 
A.T. Kearney Inc. 
222 West Adams 
Chicago, lL 60606 
3121648-0111 

Chain of Custody Record 11046 
Project Code f4> '> ":z._ <.) Samples Shipped To 

t,,{<vk)L. Tn.h;.c. " ... vv•I<'-
Project (site) Name, ~1'1. I lli'W E:.::. (I'! /1 "':., I~';, I ·Fl' 

Mnii<:;IJ[o<: /oi•J'' '>~l""'fl ".· ' ,,. T" -..co"'-1 r-r r tt)o vrA xJf" , "· 6 -:J c:-..1 

Samplers Names 

-r, .. fd (tyv,lf·•l-1 
. I 'I f/<l .> 'I 0UP1/) 

1) Sample description 2) Preservatives 
(Enter in column A) (Enter in column B) 

I. Surface Water I. HC! 
2. Ground Water 2. HNC}J 

CitY, State, Zip Code I Carrier F c:{) f_ .. ¥-
3. Leachate 3. Na HS04 

SarjipiOt{5igjlatures . 4. Rinsate 4. H2 S04 
/(,'1;/(d' ,_;. · , ·· , ,.1' /'-...... 5. Soil/Sediment 5. Na OH 

. . 1 ' · 6. Oil 6. Other (specify) 
DateShipped I <~ AirBi!INumher •• ·- - \ '() v"v~ ?.Waste 7.1ceonly 

II I r;. I 9 7 S ? )(, I'! 'S/-1 t:_,. 2., ·,. (. :-·' .. J · .e:::::;::. ,~, 8. Other (specify) N. Not preserved 

A. B. 
Matrix Preser. 
enter enter 
from from Sample Identification Numbers 
Box I Box2 

Grab ~Number 
or of Sample 

Comp ontainers 

MM/DD/YY 
Time 

sample 
collection 

5LP-5 5 rJ (_ )__ I I/ !7 jq I /6' Is I ,.'I v'l v' 
"5LD- C:· ( P'A'• /1'1-':-D) 5 "' 'SLD - 0 {IV '• /1114/)) s J'.J 
:5w- G ( .v.c,/M·~t>) I N 
'5w- 6 ( 1'4~/M.;i:>) I L 
:St.]) -Ia s tJ 
~- -

c 
r ,_ 

(-;/ 

(:;. 
c. 

3 
l_ 

.~) 

3 
2 

lt/11/1'1, /{,-~v<. 
11/17/17, /(;~,:· 
u/17/11, /{,:3<.· 

11 /i 7/'77 If-. <> •. o 

/1/17/17,1'7:15 

-L-+-r r/ //1'7~, • 

--~' } I? /<~./') J I --- "'··· ------...!......._<...1"-1 

------
t: I Relinquished By 4_·_,_·n v{_A _ JTime I Date I Received By . . I Time i Date _I Received By 

fob lfo•JVJ_q_v'.)t<J'_._.'/)]13~; ''/tP. f/Qv"' /hiJ!•r.r. ;.;n IJ/;(t 

§ I Relinquished. By . I Time I Date I Received By I Time I Date I Received By 
S /((.{ f>-I-Jr7,-77_P'fl~ %N" 11/;r 

v'l v/ 

v'l 

v 
v 

/lv'lv 

N-----t--
1----J-

, Time I Date I Received By 

Time I Date. I Received By 

-~··-·-... 

/ ('i:?/1 

; " ' • ' I' .- •· ; · tr(!i,<' /l.t·l' I 
f(J,(, /, ,())6 'L. 1 6 ~ 

1,ri,· . . :1; /{-1(, 5 !lA "/II~~ 

JIJ t.;~ 1 (t).~;{.),J(?·S'7 

t@,SP I 1(1"-~··1,)1':6(1 

(D If-• I 1(1. 'f/ 

·t--
Time I Date 

Time I Dale 

~ Remarks pte>,.., •ve svl (,>-( C- (_ ,-_·J•(-;,.,t ~ -:(.n fi~) ..-,.;J.,--;;;T·'- Split Samples~cce~ Declined (Signature) . 
~ (!T1 L/1 L --.. ·r-,_ ~;y f'Vir'.~f'l' < -/"'l{i.~-4!.. f:--:,p,; !/'';» 

~ Distribution: Original- A.T. Kearney, Inc. I 1 
..,: Carbon copies- Laboratory, work assignment manager, client (as appropriate) Page_!_ of __ 
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~ 
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.. 
i;ai)J, St1'- , 

ry J[OIIfNI • \ f·, V IT I c-.....-·,,.,~ I f - I 
~ ..... , -- .. 

II!' A.T, Kearney Inc, 

A1-JJ_ __ )I/llfEY 222 West Adams Chain of Custody Record 110'5,6 Chicago, IL 60606 i· 
312/648-0111 

Project Code Samples Shipped To Samplers Names · I) Sample description 2) Preservatives 
f2Uc;,u-:J:-u Ift-k v·k.j:.. -rrrof>"'? "-·~{I'VIU(.. r:1J ~. 1/ovr'J ' (Enter in column A) (Enter in column B) 

Project (site) Name 12-Mf\ J(J'!ff E:o-1 C-c/ lin{, FJ vf. IVlu/-k Ai·'l~v,;<;.c#' 
I. Surface Water I. HCI 

• u.. ' 1: .. ,. tb , "'"' tmH' fl.•dftl-d~ I TX 7 <;.0(3/ 
2. Ground Water 2. HN03 
3. Leachate 3. NaHS04 

City, StBte, Zip Code 
Carrier Fl::::p~ Y. S~mpltrs Si~at~sv'--._ 4. Rinsate 4. H2S04 

fii\Mti .;;t;1,ve, M.! 'f~/ .. f 5. Soil/Sediment 5. NaOH 

.·. -~ } .... 6. Oil 6. Other (specify) 
DateShi~ / Air Bill Number .~.. I / \~··"' ,. 7. Waste 7. Ice only 

II f(A; c17 5~7GJ'-'I(·(J/0 / ir. .\ .. 1 1., ' , .4·, . ~ !' A,...s. Other (specify) N. Not preserved I ~ ' ' 

A. B. 

lfllld' I# II--Matrix Preser. MM/DD/YY 
enter enter Grab Number Time 

Sample Identification Numbers from from or of Sample sample 
Box I Box 2 Comp Containers collection ~ Q i1 · "l Tag Numbers 

'$pJ- 'f 5 
.. 

N c. -:;... I t/l!'l/''(7 , /I): 'kJ ../ v' V' !f2.(yq, tl?/o 

"'5!JJ - t.f I :z- G I 11/tf'l/11, 11J: !.lu v' !l?fll 

-::..JJ-<1 I N G I •1/t')/17, ,u: WJ v 167 '2.-

-s.w~ 7 I 2 <b I 11/111 /ft?, I 2 'O!J v p8? 

-<w- '7 I rJ (, I 11/1'"/11, 11- '.(!() v pr"'llf 

~bbl :'ln'"' <'pr(-7 ~ rJ c. 2- I I I I H, /17, 11-: (.)() v v' v J7f~l I 17['>Z, 

/, . 
. :·' I 

It// p 1 . 

'"'""""-k. -- ·-... ---r..... --r--- --
Relinquished B~~ ~ 

Time Date Received BPo Time Da~ee Received By Time Date Received By Time Date 

P-o b t.( tJ v 13~ 11/IP ~'" "' '71' i" ~ l'i?o t>/1 
Relin'l!'is~ ~~ · -. T~e Date Received By Time Date Received By Time Date . Received By Time Date 

j(A,. /C45 t'tl?l f&r.J 
Remarks Prt. .;. e I'V(.. ~lhde L~w•:,,r t'/'''"-' 'Sc,»<;'lr;. <!!:' '-'l' Split Samples- ~ccep~,l- Declined (Signature) .. 

~ ..... / /Jy f1A,~I1i'.f>.l<J( 1/?f'"'''' 

Distribution: Original- A.T. Kearney, Inc. I Page_l_of_J_ Carbon copies- Laboratory, work assignment manager, client (as appropriate) 



...;;.. ""'UIO . ;tw: ____,.i I 1\fkn-h,Jn: Ia vrt 

_A2 _ l;;iRAlli~r 
A.T. Kearney Inc. 
222 West Adams 
Chicago, IL 60606 
312/648-0111 

Chain of Custody Record· 
Project Code_ Samples Shipped To 

f2o 5020 :t"nky-1< Jt.. 1,-<;-h "''7 '7>11l~ 
Project (site) Name f U/3" E::. • C..,.,/1• Y> 7 Blvd' 

f2.IVI A {2..' ( ltra ~d /._v1;1 1 n< 7 sct.?l 

Samplers Names 

(<.</d 6lv 1/1"'-n 
/)fl 1/...or'l fl,; 11'r oJ 

City, State, Zip Code . Carrier _ . . Samplers Signatures £}/) 

f-cc-{)1'1)1~ <r ''=/- ;..t..--"..*:7- ~)'::;;'·r u 

110'58 
I) Sample description 

(Enter in column A) 

I. Surface Water 
2. Ground Water 
3. Leachate 
4. Rinsate 
5. SoiVSediment 
6.0il 

2) Preservatives 
(Enter in column I!) 

I.HCI 
2. HN03 
3. NaHso. 
4. H2so. 
5. NaOH 
6. Other (specify) 
7. Ice only 
N. Not preserved 

Mlilh i -7-h ve- 1 MI FQ)f;;;J(. ,7d1J L.J. (~~-_ 
Date Shipped / Air Bill Number . . ·'<] 7. Waste 

nJr~ q 7 r::::>7 :nC.7!C, S9'1(J · _,_ ~ 1 s.other(specify) 

Sample Identification Numbers 

A 
Matrix 
enter 
from 

Box I 

B. 
Preser. 
enter 
from 
Box 2 

Grab ~Number 
or of Sample 

Comp ontainers 

MM/DD/YY 
Time 

sample 
collection 

.$ L 6 - I ( z · ' I) I 7 1-tJ I Gt L I I ---- 11/lrdn 1/0Q 
5LG-I(Io·i2.) 17 INIC .. ,LI/ lt•/,r!n '/ () 0 

-:~LG-I(to-/2) 17 IN ~·.·11/ 1;•(,1/'17 ,,LQ 

X.. 
X 

X IX /XIX. 
::u,-t (Z'i-H) I I I rJ l6•"'l I 1_ l·<~.r/n 1100 ~~)( IX..IXI>\ 

I ; 
I 2 

Ll z 
~LG- "'2 (~'2. 2Lfw-h7 I II) IG."·l. 

~ SLG- · 2 
SLG- 2. 

.r n 
I I 

-

·~#t 
'-"".x) r :r:r s f---z{'-7.'-:-~r-::--:-~_,_,.~3;'--+--'-;';-

~ 

>LG- :3. (z.tf-2~ 
SLG- 33 (lcl. U 

~ ~R~;_ I7in~q-u;t~m~,;I~_B_)f~Y~-~~~~~ 
s (/(/\ ·.. ~,'/(1-i 

'-

-I J 
,,-1 

Time I Date / Received By I Time j ~te u< il/lliJA 1-<.e Vlllf+r;:''") ~~~3<),11(1~ 
Time I Date 

I'( Z.0 'f 
1'136 
/'{ ?.,0 

1'-130 
1'1:..0 
1600 

!(, 00 
/(;0() 

/(00 IX. 
16(JO l'x 

Received By 

Received By 

)( X X )( 

X ix X 
r-x 

)1.. )( X 
i- X X v 

)\ 

)( X X 

Time Dale 

Time Date 

~vm .:li1JIIpu::~JC- 1"\I.:Lt::pu::u- Declined ~ Remarks l't/ ~~c:. 1 (t·•·•IA ''1 :t:tt .... ···"' •- ·--' 

~ fc-=-::--:-~--:------c:c 
~ · Distribution: Original- A.T. Keamey,lnc . 
..:( Carbon copies- Laboratory, work assignment manager, client (as appropriate) 

'f.. 

I 

Received By 

. Received By 

(Signature) 

JfuLj 

i '(' 0 -c; 
! ? 06 
1'1 0'1,~ !?' 10 
i -,y:j 

1'/f(,, 17?.7 

1721, 17'10 
,-1'1/ 
1723 
J7TZ 
171"'1 
f70D 

1 
1'301 

1102. 
;s-o3 

Time I Date 

Time I Date 

l Page _!_ of _j_ 
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< 

• < L<n.N, :::!),.:: '·- C\ f"Y" n:n on -. 1 a rr-t ~rltB;,. -, l ..... , h::X:::' "d"' l u 

'"' A.T. Kearney Inc, I 

.. ?0... A-&1:Z:Y 222 West Adams Chain of Custody Record 11057 Chicago, (L 60606 ~ 
3121648-0111 ·- -

Project Code Samples Shipped To 1 Samplers Nr;nes I) Sample description 2) Preservatives 

(?J:J'?02.0 :rVl kvldc .. T.e '?/~ ~lj "Xvvrt<"S f.ob Uvrv; (Enter in column A) (Enter in columns: 

Project (site) Name 
100q E.. Col/In Blvd • I. Surface Water I. HC! 

(<.NI A. · · p~./1 mvd~ 1 1)1. IS061 2. Ground Water 2. HN03 
3. Leachate 3. NaHS04 

City, sti.te, Zip Code . Carrier 
F't..7>E."lc'.. Sa~pl rs Signatures 4. Rinsate 4. H2 S04 

NICU'li~i~ve, 1 MZ: -· 5. SoiVSediment 5.NaOH 
...-"- ...l.-o 6. Oil 6. Other (specify) 

Date Shipped / / Air Bill Number '-/ CJ 7. Waste 7.1ce only 
II ICI q-, '5?701q5q7 . 8. Other (specify) N. Not preserved 

A. B. 

l##~·w;; Matrix Preser. MM/DD/YY \Y . u:Ji.'~. 
enter enter Grab Number Time 

::::,. 0 ;_-,.;;- Remarks/ Sample Identification Numbers from from or of Sample sample ~~ ~ Tag Numbers Box I Box 2 Comp Containers collection 

"Se.d- 3 15 N G 2 11/10 Cf7 I /(?(}0 I i&'tl ./ -,/ v 1610 ,,0q s 
-sc..v~ 3 I 1/I\IJJ_ C::J I ll/1f3f17, /(700 v tP>f'Yr 
~u;~ 3 I rJ & I 11/18/17, f(,OO v !0<f3 

'5 UJ-3 I He.\ & 3 fl /,e,/17, 1 r,oo ..; /(J,C(lf I lf$,91-1 HYJI 

'5.ed- 6 ? rJ & :;z. 11/18(17, /'t-15 v t/ v' IM?7, /606 
""7U.r 6 I fiN>; & I n/lt!J '11 I '+IS lv /'313> 
sw-e? I N G I , tP>/~, I Y-l ~ ./ ti1J06 
.oSw~e J H C...l & 3 11 1 /Bjtf7, I L/-1 'S v' {1'!8'1-1 J€2.6?,•v~ 1_ 

TB-'2- ew:~-; tiC I & 7- v. "Ty ' p ,!f/,11$ .17-o.ao 

Rel~h"Kt Time ~:te Received By Time Date Received By Time Date Received l!y Time Date 

'\ '. l'\4s- . !,k V /",C/+'YA i 1/ / ,. /-11.-; ;/;'; :r) ...,_ 1;\ ... . '. ' ' 

ReJinqi-ed 'f /C--' , Time Date Received By Time Date Received By T~me Date Jl.eceived By Time Date 

/·'A ~ ·9/'1//i, i ,:; -'"1, I 
' '.II 1,1 
. ·'··· 

!Romarks Split Samples- Accepted- Declined (Signature) 

I 
' Distribution: Original~ A.T. Kearney, Inc. J Page_of_ Carbon copies- Laboratory, work assignment manager, client (as appropriate) 
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I _\.- l... r l I 1-T...........U 
A.T. K_eamey Inc, 

~-FARiflJT 
222 West Adams Chain of Custody Record 11{)61 

~ 
Chicago, IL 60606 
3121648-0111 

Project Code f{ Samples Shipped To f.: r ( i }::.( ,.oi\JI... Samplers Names I) Sample description 2) Preservatives 
0~02.0 1:-.d~r-t<!( T.b>:f;>), ~:)erv.CIJS --r;;"J. c{ a II,' \( ~ VI 

(Enter in column A) (Enter in column B) 

Project (site) Name I. Surface Water l. HCI 

~}!!A 1 Cfl l E . ( "II''"" E lvc.\ A·ll~'Y f'v\.;\;rJ 2.,Ground Water 2. HN03 -. 
'Ricl...v--d:>o4 TX 7::;'t;/iifl 3. Leachate 3. NaHS04 

c~ ~~~~~.. M"C Carrier F ~~ '£ 1\ , Sa~natures -~ 4. Rinsate 4. H2 so, 
: -~ tJ {;) . ..., ' 5. SoiVSediment 5. NaOH 

6. Oil 6. Other (specify) 
DateShipj , AirB~7um~9 } nt Q;- 7. Waste ?.Ice only 

II -~o I '17 ~3 ';/1 (0/ J ,·/
1

~~_ • .,_Q,(t_ {n~• l ,f.-·· , " --<--- '~~~ 8. Other (specify) N. Not preserved 

A. B. 

·!.,~~ Matrix Preser. MM/DD/YY g I. ~ ·~ 
" Grab Number Time ~ 4.. "'· 0 enter enter ~ df v ~ -,(!/ <.i' Remarks/ Sample Identification Numbers from from or of Sample sample ~A~~~ ~ytJ Tag Numbers Box I Box 2 Comp Containers collection 

slG-Y; (<g-1o) 7 A G I ,, 1'\ CJ7 1!3() X 1)(7.~ 
SLG- 4 ( l1.. -II.\) 7 N G- 3 II I') '17 JDOD X J<Z 1--h.. J(;j tXJ L ~I() 
SI.-G·_Y 16-1~) 7 N G c;t· (I ~~ 1Cf7 jOOO IX ffl7..1 f"j{)(, I Ji05 1116 
St...G·"'l.{ 4-,) 7 N G I II I"' "11 )000 X 11:10 
.:SLG -~s- « 16-1~) 7 N G- z.. 11 ,,, lor? I I '!,0 X ...:,-II'W2 1'104 
SLG -s (~·10) 7 fJ G -z_ /1 n "17 I I 30 X. JC10'3 ICJ07 

I<;LC:.-1{_( /6-1'8) 7 IJ G { 11 1"11"7 lobo )<. X lX. --· I !"'O<;t' 
.SLG- S:( S'- tD) 7 tJ G I II /tlfhi!. .u~ . x· /g 13, 
SL.G- S" ('It- tO) 7 tV G- I 11/lc; 'l7 1130 K )( IX / l'il7 
SLG-~ ( 16-1'8) 7' M 'G- { II /11!"11 I I :!.0 ' .. lX. IX K 19 II 

'S'LG--S" (16-1~) 7 .f\. G I ,; I''~ '17 II 3D X. ', 1'1L11 
SLG-l\ ( 4_-6} 7 N G- I II /tj 1"17 IDOO lx i;><. IX :x I "'iZ.. 
s;;:LG -'3 S ( e- to) 7 N G- I /1 /l'f "'17 II '::1) )( (11s-
::SLG-5 ( 1'-i-lb) 7 A G- I II I 14/ ~7 1130 'X 1114 

· Relinquished By ~i Jlr. Time Dr Received By Time Date Received By Time Date Received By Time Date 

/~lJ / ~-- r~ il''k10 I I to/l 
Relinquished By Time Date Received By Time Date Received By Time Date. Received By Time Date 

Remarks/ld.l;t:o..,.\ $<\"'f'~ votv-. \Cor .;;:I...G- S(!1-ID) ::vc<.. I ,I,~,MSt> ~'ay Split Samples- Accepted- Declined (Signature) 

•\,Q. iz,.~ ~\1M .$(..<$•5 '('fJ/0) /1!6\k OlM-\e.~r t"-'1,# 1"117 ' 
Distribution: Original- A.T. Keamey,lnc. 

/ Page_Lofk. . Carbon copies- Laboratory, work assignment manager, client (as appropriate) 
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~..:..... S4RA'DY.. ~;,::·~~ Chain of Custody Record 11060 
--------·--·-"·~····- ---·---- t. 3_121648-0111 ........ ------ ---- --------~--·-·········----------------------------·-----·-·· 
l•tttlft,ll t 411tiP . _ , ,t4nutplct1t ~hiJIJII-Itl '1'11 I f\lh'-.1 ~ ljl ..1Nt: Ntlllljllctl q N11111~b I J fiii,UIIjtiP 1lfiill'l ljtiiUII 'JJ l't~-'1"1 v~IIV~ij 

·I'''' '···•.J I,,,, ~•lr.. ·1 · .. J.., ·, ,.,;,'<'> 7; (Ill (l/t.-, 1/t'h (l:lnterincolumnA) (llnterlncolumnll 

Projeet.(alte.) Name 1 tl',Glf. t, ("/I' rl'• 111 vr/. ~· . . . l. S. urf!Wo Wo10r l.llCI 
.... ·~ .• ~.A. • · p·. ' .J ..-X 7 c:: A 1 ,-, 1 _ l. ,:· , "· : ~.Ground Water 2. HNO! 

: · .~,, ,:.-tv>'ll'f'f'S'>~'~ 1 '· ,n \::::ole>· ·o vl\.w<·', · .. 3.Le&:hate 3.NaHS04 
City,State,ZipCode' Canier r-- v Szl·~~tuy") ~ Ill• 4.Rinsate 4.H2so. 

Mt~l!' 'h plf ) )Ill: r c.J •I:.;/'• . ~·· 11/ /_,.1 ' {L). A-;.· 11 JL 5. SoiVSediment 5. NaOH . 
.-~... ·'J T " 6. Oil 6. Other (spectfy) 

.Date Shipped I 1, ~j ,./_f. Air Dill Number /'" 1 · \ 7. Waste 1. Ice only 
,, llr lqj c) 7i<h~1 11[COJ'f1 5 311olq loCI I r~ 7C A . .. ~. Other(specify) N. Not preserved 

M:trix Pr!~r. MM/DDIYY .j~M'l~' · }»j'/0-00/ I enter enter Grab Number Time I~ 12 
Sample Identification Numbers from from or of Sample . sample ~'7n\2 -:-'/ t£/ Remarks/ 

Box I Box 2 Comp ~ontainers collection 01 '7 <:i 1{/ Tag Numbers 
r-~~--~------~---+--~ 

SeJ -I c; " 6J 1- 11 ''1.~1 lite X .>SXD< 16r3 tB!-f 
Sc.>J.-"1. r; I' 6t' 2- I\ 11 tt1 IOOO X X J<.iX ltl15 181l.::, 
5S- J 5 tJ /~ Z ' 1 fzo '11 C/1Zo >(X >(l>( IYBL' 1'1 B3. 
5<;-1.. 5 N /,.. Z.. " Lu 11 ID<X> Xl>(l~)< l'll'A' 17R.&J 
w S.-r- I I N &. z. nlzo 97 lz..25IX lXI')( .Y.. . l"loX 1~?;7 
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R;21}e ·n )'~/lly f) j} :i.".'~· ~at~, Received lly Time Date Received lly Time Date Received By Time Date 
I . ,. '1·' ' 0 ' . ,( " ' ' "/ r, t." . '-·· · , 

Relinquished By Time Date Received By Time Date Received By .. Time Date .. Received By Time Date - . 

Remarks Split Samples- Accepted- Declined (Signature) 

Distribution: Original- A.T. Kearney, Inc. I '"'I 
Carbon copies- Laboratory, work assignment manager, client (as appropriate) Page .2. of~ 
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22:lWe$Ad.un!li 
CWI4lgo,fi.61J6()6 
312/MR-tllll 

--------------

Chain of Custody Record ll.f;t_i ~ 

Project Code n. Sam.Ples Shipped To 1) Sample description 2) Preservatjves 
,~0'70 :Z.O ~JL f<-"rfiV/t7 5e.w/'U~ (Enter in column A) (Enterin<'Oiumn B) 

Project [site) Name IO~ll E' C<Jt{({j :J Btl£!/' L Surfa<e Water l. HCJ 
.F.r.AA /:Z..,"curud'7W" TX Hlround Water 2. HNOJ 

3 Le:!Chote 3. NallS04 
City, Slltle, Zip Code Carrier 4.Rinsale 4. H2 S04 

f\M111'7'/l' 1 tv!:I:" F£;DG)L 5.Soii/Sedimeot HlaOH 
6. ();] 6. Olller (sJil<Cify) 

Date Shipped j Air Bitl Number q b O l) 7. Ice only 
fl :2-o /"'17 '] '?' 0 f · N. Notp!"-'!Crved 

A !1. 
Mair:ix Prexer. MMIDDIYY 
en~r e.nlcr (irnb Number Time 

SIIIDple Identification Numbers I from from « of Sample sample !Romarks/ 
Box I JloK 2 Comp onlniners colle<lion Tag Numbers 

I W-76R~4~-~ ~ -:;2.. G 3.. _'_'_f#JfCJ7,IO<'t5 Jq??,l'1'ie)'171 
vv--, ftM/1-1~1> :z. 1\J G ~ ~ n/?-D/q71 10~'+5 !'15 '2--, ,15'-1, 1-t'-'i!j 
~-'~(t-t~l~~) I 2- I rJ I & I ~ lr1/'Picr1, w:<r?l I I )vi I I I I I I -ns~,Jq5cJ,~15J 

= C::l U(I:<H 

~ 
f-- I ~~~71 I I I I I 1-+- ~ 

~------~~--~~~ ~1-+1-~--------~ 
--r--
~ 
~ 

,r -......... 

§ ~I~~~~ W:l·jitzt~o?J W""' w;le ~ R«<i~ By d 
'a/ J%fj /\ ...,_ :-<.< 

'Iimo I Dale jfR~civod ll y 
hd.-;AA.J-;7 

Time I Dato 

&i l!oeelved By 
()) ... TimoiiJll~vedlly r / Tomo I Diie nteceived By lime I Date 

SpUI Sompleo - Al:oepled- Dccllned (Signature) 

1 
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~~~~~'? Chain of Custody Record 1106;:3 
Project Code S~mples Shipped To ·f{l.fl.. '1:. ~ (<:: I 1.-.o,..J;' Samplers J;lames \I 

oS"- 020 :HJn:.""Yl-·""1CJ•. ·1!:>-f.,.Jt. h'rlviL ~ ~ ~;:.'_, 0 ..,rJL,. 
Project (site) Name I o..J':Y1 "'. (" '''LLI N ~ ~k vD. ruo 0 a v~ LLW 
~A- (t~ I ( I \./VZ.l) \.>,.J. I J( - Si.J-3 I _& ... rn-\u,J'-1 ).j i!G. 1/! £A 

I) Sample description ·2) Preservatives 
(Enter in column A) (Enter in column B) 

I. Surface Water I. HCl 
2. Ground Water 2. HNO 3 
3. Leachiue 3. Na HS04 
4. Rinsate 4. H2 S04 
5. Soil/ldiment 5. Na OH 
6. Oil 6. Other (specify) 

Carrier I 
r·,. x.. 

Air Bill Number 

---'-------'~s n ~Pll & a 11 
... I 7. w~ 7.1ceonly 

_;:J 8. 01~ (specify) N. Not preserved 

Sample Identification Numbers 

U-2-
~eo.- 2.-
/£6-2-
{:_(!,- 2,.. 

tJJ -l1 
w-n 
VJ-11 
I;J-17 

..JC:.LL .., 

A. 
Matrix 
enter 
from 

Box 1 

B. 
Preser. 
enter I Grab ~Number 
from or of Sample 

Box 2 Comp ontainers 

4 I _til&~J 2 
L tJ I r~ l_l 
.-:. fpJ; .~l:1b I I 
4 r-J' I LCTJ I .l 
2- _rJ_l6J 2.-· 

_2.. J-J tl ~ I I 
2.. ~2).J:'I1! 11 (~ I I 
LIN I 4+.t' 

_l_ .-, 

MM/DDfYY ~~:4ff Jjij:f I I I I Remarks/ . 17*WvfJ1 I I I I TagNumbers 

Time 
sample 

collection 

ll~l~l1 
II I 1111Al 

II /1 •ilif7 
( i l I. 
!~i1 
!I 1.1 

' 't•·' '-i[ 

I itJ<'/S IX 
I 04'$'1_ ~ 
leA:>! I- ~IX 
~ IX 
/ll"'ldC"' '../ 

1'(101'11 IM-;'"1 IX 
1'1> ,,,, 1 

'/ :'· ... 1·1"1 
I' l , I' ' 

trl")' 
/.if) 

t><JXJ 
rXIX 

\/li 

ilL~>, 1'124 
I ]_L,S 

I ·1 Z.L-
l 1 2..1 

H7_Z. I 1'i1.3 
I 

l '114 
t·ns 
-tllio 
_l_ . • ·- ~14'1 

I et~~-m I i I ~ 121 ~ m 1~'-2~1:::; 'i:·~ llillkl1111 m II ~~\::/~ _ 14·" 
·-

~ D. Time I Date I Received By Time I Date I Received By Time I Date 

§ Relinquished By Time I Date I Received By -Time I Date I Received By Time I Date 
!!:! - ~--~--~-----------------L----L---~ ________________ L_ __ _L __ ~--------~------~~--~----L-----------~--------L----L--~ i Remarks Ptle s c.."Yl v c s vLJ; D c <, f-'"1 {)lAc! 5 I ,J Split Samples- Accepted- Declined (Signature) 
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~ Distribution: Original- A.T. Ke ey, Inc. . •.. 
.< Carbon copies- Laboratory, work assignment manager, client (as apJ)):opriate) I Page_of_ 
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~ Report to: Invoice to ANALYSIS Lab u· 
' -- -r · ·t· Due L 

Company: \ {2_( \., lcc..J 1 t:,, C - Company: l'€.t'b lQkc.) 1 ./«~.w REQUESTED 

Mdr~~s: 10S• 'vll:kka.r 't>r. . Address:(/::, S':~b.<t,. 
Si.a 'iij\ Db 1 C \ft, C.l>-41) 1 Lid:Jd:Jo 'i)f<Z ·~lob, C:k,.u'~j() 

1 
I L C,libct,. ; Temp. of coolers, . 

. ,,, ~ J . . . when rece<ved (C ). 

Con)~ct: f\tb Y IYt-<-:3 · . Contact: Y...:c, \, \(en ... ~.?~- • ' I' I' I' \5 

Phone: "S!:z.. I '3=-''6"'tbk:, Phone: 3\2- r sq-<,...:.c:g'Tb(;, Custody Seal N/Y 

Fax: 31 'J.I ~~- \?"i'Olf- PO/SO#: fi,6<,-::. (';'LQ, · Intact N I Y 

Contract~ I,-(, ~· '1'-1: ( Screened 0 
Quote #. ~ For Radioactivity , 

Sampler's Name .. Sampler's Signature . :> ) "( \, ~: )t (o Vl:f 

A-'1\&tJY\'{ ?U.v~I1<A- ~~- RLQ,~··f~ r {i 
Proj. No. . J Project Name \_) No.ffype of Containers2 I ' • :J~ 
P,6_G- 6;;l.c B M A:- J! ;:. "~ c v~., 

~ ' ~"' \) 
Malrix' Data Time ~. ! Identifying Marks of Sampte(s) VOA ~~- 2~~ P/0 4--) ~ 1.:: ' Lab Sample 10 (Lab Use Only) 

IW ki"* to<!S I"/<- W -'1- ( 1\1\S N\Sb) t; '!- ('{<,-1- - l "'lb :)__, 
vJ !tftloi'R Ollj(, 'f.- ~-) " I X '1- ( "'T-7--
\;\J\(·~~- 1- ~-3. I I>Z .~ \61~ 

---~ 

W I 4:,, !"' - ' '(<._ W ("7- 3 'f.. ("fb£Z - J"f?-1 
IN I t'l!'l·~ 'A. 13iS- ~ 3 X H I <t- 1"f'UJ 
~ I·M<r. ~~ !( w -7- ( IV\S I MSb) G X I %3 - (6:( (,'il 
W t/-zcff tW> 'I. W-- b ~ ':3 'f. 114-'t - I "l' 1{.6 

w 1~~ o~ttt X ~Jb -3 3· >< l"f'M- tee's I 

··\;:. 

i Turn aro·~~:d time 0 Priority 1 or Standard 0 Priority 2 or 50%* D Priority 3 or 100% * 0 Priority 4 EAS (Dallas Only) *Must Coordinate with Project Ma'nager ~::am~~~~;le 0 Yes ~No 
,(lell!'~ulshad by: (SI.gnal~re) I".tr: 

1 
.Time: Received by: (Signature) Date: 

1 

Time: Re.marks,'i'...., c_,~ l (",A,_ S'<M-. •. f\l_u ;;.., )a! 
A;iil[,,..,.;: · • rM~Q,.v,""-' llpl,"flf 1 9~ -, >lw.e.-v,-'l..UQ__. , - "") 11 'D. 

Rellnqulshee.Jiy: (Signature) Date: 

1 

Time: Received by: (Signalure) Date: 

1 

Time: fl'S~ W-]' K it;,_, MS (MSJ::, 

Relinquished by: (Signature) Date: I Time: Received by: (Signature) Date: I . Time: Client's delivery of samples constitutes acceptance of ITS Environmental 
·. · Laboratories terms and conditions contained in the Price Schedule. 

'Matrix WW • Wastewater W • Water S - Soil SD - Solid L - Liquid A • Air Bag C - Charcoal tube SL · Sludge 0 · Oil ITS cannot accept Verbal changes. 
, . . . . . . Please Fax written changes to 

Conta<ner VOA. 40 ml Vial AIG - Amber I Or Glass 1 Liter 250 ml - Glass w1de mouth P/0 - Plas11c or other 1972) 238•5592 

f: ,, ... , ... 
y~ 

r 
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.,> , .. gppe Environmental Laboratories 1089 East Collins lllvd .• 11100 Richardson, rx /)UXJ t"'"' L.>o-oJ,. Vn.M.II'.I Ur \JUU-1 VU I I IL...\J.._.,I I~ 

·.; 

Report to: 

Company: R cb LAw 
Address: IQ Sov1b ~c. kef 

. S' <.111£ "2..160 
•. C0 i<:<'-7",. ;t;( 6<26ob 

Invoice to A 
, NALYSIS 

Company:Ncl. Let W ! REQUESTED 

Address:/{) Sou1l W..(.J;:t :Or 1 
~ il it<!. '2:0/oc:. , 

ContE!~: '8-o b ,Yovt~c; 
Phone:.3n 39'S' 'B''!(i(;. 

r"'; ca~o, ~L 606<% 
. Contactfl~b ~un: 

Phone:2f Z... 3'1 S' 8'j6(. YJ 
Fa~:31-z_: 5"7$ "J "fOl( PO/SO #: R 0 :::,-o z:o <:i) 

Contract/ 
Quote•ll: 

Sample~s Name 
-

R~ '-fwNt.... ~ 
Proj. No. 

f,{)S CJZJJ 

Matrix11 Date I Time 

Proj~ rft.~r -A 
c 
0 
m 
p 

G 
~ I Identifying Marks of Sample(s) 
b 

IW Ill JIO ~I)( I 5W-J 
Mlrfn, /liDO 

w lfl~ ))10 

VJ ltlt~ooO 
W~w 
iD ~~~~i"l~Jbi/S 
IW jl}i'l,lnl J5V5. m t~hmll630 

lx 1 sw --z_ 
Kl sw-1 
J<.lsw-2-
I~ IGw--z..., 
ill<- IGw- J 
t:(k;LJ-1 
Kr.;W-L-

[QS_j_Q_ w--J 
~'--

·~J 

/Type of Containers2 

J e.uc~ 
VOA /JG 1250 I P/0 

1LI. ml 

XI,Kitl<. 
1>(1><-IK 
Kl I IP< 
lXI I lK 
XI I I.KIK 
X.l I I~Jx 
I~IK IK 

~ 
~~~~ 

~ 
rurn around'time D Priority 1 or Standard 0 Priority 2 or 50%* 0 Priority 3 or 100% * D Priority 4 ERS (Dallas Only) *Must Coordinate with Project Manager 

Lab use 
Due Da 

Temp. of coolers 
when received (C'): 

,- I' -I' I' I' 
Custody Seal 

Intact 

Screened 
For Radioactivity 

N/Y 

N/Y 

D 

l.ab Sample iD (t.ab Use Only) 

_L~~I 
I 'iS J --z. 
)~230 
I 811 

/Cf3>7 
1133._ 
1'13'-
~~ 
/'l3b 

Rocelved by: (Signature) Date: Time: Remark~,:,... ,.-;; ,c " r::. ,.-: ,. A 1, 'JL•' ~ 
j7ttC:"""'II'o;.. "'~'"1"1C\"' ·.JF'"'•"' ~--" 

Received by: (Signature) Date: · Time: I N L-A!!> · ~---\::--5"--:t~O-F""""Z-

Shipment For 0 Yes fii No 
Case Complete _E 

Relinquished by: (Signature) Date: Time: Received by: (Signature) Date: / Ttme: Client's delivery ol samples conslltutes eplance~ EnVIronmental 
/__ _ Laboratones terms and cond1ttons conta1ne tee Schedule. __ _ 

1 Matrix WW - Wastewater W - Water S - Soil SD - Solid L - Liquid A - Air Bag C - Charcoal lube SL - Sludge 0 - Oil 
2 Container VOA · 40 ml vial A/G · Amber I Or Glass 1 Liter 250 ml · Glass wide mouth P/0 - Plastic or other-------

ITS cannot accept verbal changes. 
Please Fax written changes to 

(972) 238-5592 



1111111111111.-·E 
-······--·------~ ··---·-··--

·. ~9f\}O: Invoice to ANALYSIS Lab usr. 

Compan~: J&:~Pt~ W Company:78:6L-c:tw, I11c., REQUESTED Due Da •. 

Addre;~/(5) S'i#vrth iJJk/iJ: Pc Address: /0 50" 1h 'l)oo.c keJ 7J I 
. ~1£ u_.p ..,.- / AdV . s~·~ "2.-(00 · Temp. of coolers 

. ; C/,; c:qi('LI.t.(, CJ(,.t?(A:J . ' .q-o ;XL. 6tJ60k when received (Co): 

Contap!: &;& ,YMt!liJ . Contact::y;llllf 1 I' I' I' I' 
Phon~~ J.rl._. 31{~ "6966 Phone:.Z.IZ.... 3'7'5"" 8'166 custody Seal N IY 

Fa~:3n..- D'lf 'i!'Cf(}lj PO/SO #: go s-o zD Intact N I y 

Contracll screened D 
Quote #: For Radioactivity 

Sa~~s Name \ J . Sampler'sllg:;ture 

~ .. 12.: 'I <.).);U. ~ "E.(' .. "' 
Pro. No. ... Project Name n-ypl) of Containers2 CJ 
f!,.::r:S"Oto c'f<..~ A 2 eo..c h ~ 

Malnx' Dale Time ~ ~ Identifying Marks of Sample(s) VOA ~~ 2~~ P/0 VJ Lab Sample 10 (Lab Use Only) 

l"' tJ,.Yr,:,5% IX ~w- r K Ill( Inn t'i3o 
p:=..--.rllltf='ft> p<._ 6 _w- 2- K )( ... 19 3s-; ;q :N 

. ___ , 

' 
Turn arouna::·iime, 0 Priority 1 or Standard D Priority 2 or 50%* D Priority 3 or 100% * o· Priority 4 ERS (Dallas Only) *Must Coordinate with Project Manager ~:~am~~~~:ta DYes D No 

· Re~e~,b~ignature) pal ~I Time: Received by: (Signature) Date: 

1 

Time: Rem~s , •")•. 

''?! .... K ~ 111'J.jjC11LL 1ro ft;~.:~Gb:)l i:IV .5- ,,A ,:;.~ \ 1 J ., 1 
Relinquished by: (Signaftrfe) ·· Datk 

1 

Time: Received by: (Signature) Date: 

1 

Time: · . 7~": ~ ~~ 

Relinquished by: (Signature) Date: 

1 

Time: Received by: (Signature) Date: 

1 

Time: Client's delivery of samples constltu~ z;;;E?m:.,~ 
Laboratories terms and condtltons contained tn the Pnce Schedule. 

' Matrix WW • Wastewater W • Water S · Soil SO - Solid L · Liquid A · Air Bag C - Charcoal tube SL • Sludge· 0 • Oil ITS cannot accept verbal changes. 
, . . . . Please Fax written changes to 
Conl81ner VOA • 40 ml v~al /VG • Amber I Or Glass 1 Liter 250 ml · Glass w1de mouth P/0 · Plashc or other (972) 

238
•5592 
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r---f .... "6¥ {;/.If• 1 11 '-' A.T, Kearney Inc, 

-.rb. ... .!if/lAFJZ:.. ~,:~·:~ Chain of Custody Record 1Hl64 
3121648.0111 

Project Code Samples Shipped To , ,. t. ,, , . Samplers Names . · I) Sample. description 2) Preserv.atives , 
p.r_; 5n 2 0 T> >/,·vi:~ T- '·:h •;·1 ~ 1"""

1 
' ;\>1 11-1 ,.,_.1 Nohiru (Enterm column A) (Entermcolumn B . 

1 't(' 4 Iii-· · nllr , . ., I ,/vel• ' I S rf W t I HCI Project (site) Name · 1 · --r, vi Nv• ilf,.., · u ace a er · 
P..M A · · {).(~l/v.,vd4(}>1, TX P· t-. u ,,_ 2.GroundWater 2.HN03 

~~~~=-~~--------------~------------------------~--~~~~--1 -~~~~J~v-~_·~~------~ 3.Leachate 3.NaHS04 
City, State, Zip Code Carrier .. Samplers Signatures 4. Rinsate 4. H2 S04 

fiA11 Jll 1 r,-h''fi.K 1 filii Fe;:PE./( . -r"/7 lu ~·Soil/Sediment 5. NaOH 

z:k
. ~/.,.,_,C.:.·~. Oil 6. Other (specify) 

DateShipped/" r/17 AirBillNu":)her I C'(,0 7 f/J (\."-oo± ,...,. !(.~,....}?.Waste 7.1ceonly 
1 I - ('In I {.J II 7 · 1 > r t::: · -<(. - 8. Other (specify) N. Not preserved 

M~trlx Pr~;er. MMm~/YY' / lf#;f0" v01j/;J;jj/;j; enter enter Grab Number Time _9 ,") 
Sample Identification Numbers from from or of Sa~ple sample '<" ~ Remarks/. 

Box 1 Box 2 Comp ~ontamers collection • Tag Numbers 

C-··AAJ-1 ;;z.. 1 c-1 3 ,.]tf/'l7,,s:7s ./ v'f2(.·/'r2.r.J 

-suJ-:-2. ~1 1 0-:; lt/t7/r:r-J,to:nolv' tl1'2-.u-102-7.... 

TB- "Z- ~~;v I G 2. Lab ./ '"j-'!,./f";~ I 
-:31Jr 1 VS£:-1 I G 3 lt/11/'17t!IIO v !011- /f"',f7 

""5tJI-7- . 1... I G 3 lljt1/'17Ji(,?.:J v /'1?>'1, 111.f2, ltlf: 

------ ------- --~---. 
-~---. £-. 

~r-f'/~II 
~ 

t--r-
1-... 

· · d)ly\ /) ~ J/Jjll Dfte Received By Time Date Received By Time Date Received By Time fbate 
1/~/ V' ~ 'llfl•~ 

~~~--~------+--+--+------------+~+--+--------------~-4---
Relinquished By Time Date Received By Time Date Received By Time Date Received By Time Date 

Remarks Split Samples- Accepted- Declined (Signature) 

Distribution: Original- A.T. Kearney, Inc. I 
Carbon copies- Laboratory, work assignment manager, client (as appropriate) Page _ of_ '----------- --- - -- -- --- -- ------ ... _:_ __ ;__ ______________________________________ __. __ -=-----------' 



TecHl.Aw INc. 

November 12, 1997 

Mr. Brian Freeman 
U.S. Environmental Protection Agency 
Region 5 DRE-9J 
77 West Jackson Boulevard 
Chicago, IL 60604 

Eit1-HJ£C£/J1rA/T 
Sf!US!TJVb 

10 SOUTH WACKER DRIVE, SU ITE 21 00, CHICAGO, IL 60606 

PHONE: (312) 578-8900 
FAX: (312) 578-8904 

RZ2.R05020.0UD.163 

~eference: EPA Contract No. 68-W4-0006; Work Assignment No. R05020; Manistique 
Papers, Inc.; Schoolcrpft, MI; EPA ID No. MID981192628; Site-Specific 
Field Sampling and Analysis Plan; Task OS Deliverable 

Dear Mr. Freeman: 

Please find enclosed TechLaw's Site-Specific Field Sampling and Analysis Plan (SAP) for 
sampling activities proposed at the Manistique Papers, Inc. (Manistique Papers) Residuals 
Management Area (RMA) in Hiawatha Township, Schoolcroft, Michigan. This SAP 
proposes the collection ofwaste, soil, surface water, sediment and groundwater samples 
necessary to assist U.S. Environmental Protection Agency (U.S. EPA) Region 5 in 
determining whether the waste pile at the RMA contains hazardous ~aste or hazardous 
constituents, including PCBs, and whether these hazardous constituents have potentially 
impacted biological receptors, including wetlands and surrounding surface water bodies. 

At this point in the investigation, very little is known about the hazardous constituents 
present in the wastes contained in the RMA. For this reason, analytical methods that 
provide for the detection of the widest array of chemicals (e.g., SW-846 Methods 8260 and 
8270) have been proposed. Detection limits, in a limited number of cases, may be greater 
than U.S. EPA Region 5 Ecological Data Quality Levels (EDQLs) for these methods. 
However, the data generated should be of sufficient quantity and quality to make decisions 
concerning potential ecological impacts. 

ATLANTA • BOSTON • CHICAGO • DALLAS • DENVER • HOUSTON • LOS ANGELES • NEW YORK • PHILADELPHIA • PHOENIX • SAN rR,NCISCO • SEATTLE • WASHINGTON. D.C.~ 



Mr. Brian Freeman 
U.S. Environmental Protection Agency 
Page 2 

Sampling is anticipated to begin on November 17, 1997 and continue for two to three days. 

Please feel free .to contact me or Mr. Robert Young, the TechLaw Technical Lead, at 
312/345-8966 if you have any questions. . · 

Sincerely, 

Patricia Brown-Derocher 
Regional Manager 

Enclosure 

cc: F. Norling, EPA Region 5 (w/out attachment) 
D. Sharrow, EPA Region 5 
R. Young 

c:\ehs\20\20idl63.wpd 

TEcH LAw INc. 

C. Moeller 
R. Young 
T. Quillen 
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MANISTIQUE PAPERS, INC. - RESIDUALS MANAGEMENT AREA 
EPA ID NO. MID981192628 

SITE SPECIFIC SAMPLING AND ANALYSIS PLAN 
WASTE, SOIL, SURFACE WATER, SEDIMENT 

AND GROUNDWATER SAMPLING 

The following constitutes the Site-Specific Field Sampling and Analysis Plan (SAP) for the 
waste, soil, surface water, sediment and groundwater sampling to be performed at the Manistique 
Papers, Inc. (Manistique Paper) Residuals Management Area (RMA) in Hiawatha Township, 
Schoolcraft, Michigan. The sampling activities will be initiated on November 17, 1997 and are 
expected to continue for two to three days. Sampling in the waste pile, the area surrounding the 
waste pile and in Gould's Slough Creek will take place using two, two-person sampling teams. 
The schedule outlined in this SAP may change due to the inherent variables (e.g., weather, 
equipment related delays) of field sampling work. 

This SAP will be used in conjunction with TechLaw's (formerly A.T. Kearney's) U.S. 
Environmental Protection Agency (U.S. EPA)-approved Region 5 Generic Quality Assurance 
Project Plan (QAPP) for Sampling Operations, dated January 1995. TechLaw has selected 
Intertek Testing Services (ITS) in Richardson, Texas to perform the analyses required under this 
SAP. ITS is a TechLaw Team subcontractor. 

Pw;pose and Obiective 

This SAP has been prepared to allow for the collection and analysis of waste, soil, surface water, 
sediment and groundwater samples from the RMA. The samples will be collected to assist 
U.S. EPA Region 5 in determining whether the waste pile at the RMA contains hazardous waste 
or hazardous constituents, including polychlorinated biphenyls (PCBs), and whether these 
hazardous constituents have potentially impacted biological receptors, including wetlands and 
surrounding surface water bodies. Attachments l and 2 to this SAP present information which 
identifies the number of samples, sampling intervals, field and laboratory parameters, analytical 
methods, recommended sample containers, matrices, holding times, and preservatives for this 
sampling activity. 

Background Information 

Manistique Paper generates residuals during their milling process which uses recycled paper and 
various additives to make a variety of paper products. Since 1973, Manistique Papers has 
disposed of mill process residuals in their RMA which is located about 1 Y, miles north of the 
City of Manistique. Of the 480 acres that are owned by Manistique Papers in the area 
surrounding the RMA, 230 acres are considered, by Manistique Papers, as suitable for the 
disposal of plant residuals. Approximately 45 acres of this 230 acres is considered under active 
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use according to a January 1988 Hydrogeological Study (submitted by Bittner Engineering, Inc.). 
Residuals are transported by truck to the RMA and dumped onto the waste pile. The waste pile 
is unlined, unengineered, and operated as an above ground site. Based on 1997 aerial 
photography, the approximate dimensions of the RMA waste pile are 1,100 feet by 1,400 feet. A 
site map of the RMA is included as Figure I. 

The residuals disposed of at the RMA are reportedly dewatered wastewater treatment plant 
sludges predominantly consisting of unusable paper fibers and clay (89% of the waste disposed 
at the RMA) and fly ash and bottom ash from the boilers at the mill (10%). Miscellaneous wood 
and paper wastes such as pallets, shipping material and bales of waste paper are also disposed in 
the waste pile (<1%). Historical documents report that empty 55-gallon drums may have been 
disposed in the RMA waste pile. A June 17, 1986 Michigan Department of Natural Resources 
(MDNR) memorandum states that mill sludges containing high levels ofPCBs from the mill's 
de-inking lagoon were disposed of in a dumping area identified as the Manistique Pulp and Paper 
Dump in Hiawatha Township. 

The topography surrounding the RMA is generally flat. Based on available file materials, the 
thickness of the waste pile is estimated to range from about 20 feet in the south to 50 feet in the 
north. Standing water was observed adjacent to the waste pile in photographs and well 
completion information from the eight groundwater monitoring wells located at the RMA 
indicate that groundwater occurs at approximately 12 feet below ground surface (bgs). The 
estimated groundwater flow direction across the RMA site is northeast at a rate of approximately 
55 feet/year based on aquifer parameters discussed in the January 1988 Hydrogeological Study. 
Gould's Slough Creek and it's associated wetland are located 900 feet northeast of the waste pile 
(see Figure 1). The subsurface geology at the RMA is generally described in the available file 
materials as sand overlying fractured, crystalline limestone which occurs at a depth of 
5 to 20 feet bgs. 

Waste and Soil Sampling 

A geoprobe which uses a hammer type driving mechanism will be used to collect up to 12 waste 
samples from the waste pile. These samples will be collected from four, or potentially six, 
geoprobe borings. Initially, three of the borings (B-1 through B-3) will be located in the 
southern half of the waste pile since this appears to be the area which most likely received waste 
during the 1970's, when it is suspected that PCB-containing sludges may have been dumped onto 
the waste pile. This supposition is based on the apparent current practice of dumping wastes to 
the east, north and west of the south portion of the waste pile. A fourth geoprobe boring (B-4) 
will be installed in the center of the northern portion of the waste pile to characterize waste 
dumped in that area. 

Even though it is likely that if PCB containing sludges were dumped into the waste pile, they 
would have been dumped in the southern portion, waste dumped in the northern portion of the 
waste pile may also contain hazardous constituents. For example, hazardous constituents may 
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have been released from 55 gallon drums, or from the fly/bottom ash that is disposed in the waste 
pile. If visual observations or screening methods at boring location B-4 indicate the potential for 
hazardous constituents to exist in the northern portion of the waste pile, two additional borings 
(B-5 and B-6) may be installed in the northern area. The proposed waste pile sampling locations 
are shown in Figure 2. 

The borings in the southern portion of the waste pile (B-1 through B-3) will be continuously 
sampled to the underlying soil surface, or until geoprobe refusal. Boring(s) in the northern 
portion of the pile (B-4, and potentially B-5 and B-6) will be continuously sampled after a depth 
of approximately 10 feet is reached. Up to two waste samples will be collected from each boring 
depending on the thickness of the waste pile at each boring location, the results of screening 
techniques to be applied at each boring and visual observations of waste material. 

Two screening methods will be used to establish sampling depths and parameters for laboratory 
analysis. An immunoassay screening method will be used to identifY relative levels ofPCBs in 
waste samples. The PCB immunoassay technique involves mixing a soil or waste sample with 
various liquids and comparing the resultant color change to that of a reference solution following 
the manufacturers instructions. Approximately four waste samples from the initial two borings 
(B-1 and B-2) will be screened using the immunoassay method, with sample collection biased 
toward waste materials resembling oily mill sludges. The results of the PCB immunoassay 
screening method will assist in the identification of samples to be analyzed for PCB analysis. 

The physical description of the waste samples will also be logged for each boring, and the 
physical characteristics of samples showing high and low PCB concentrations in the 
immunoassay tests will be noted. These physical characteristics (e.g., color, gniin size, 
presence/absence of oil/moisture, smell, etc.) will then be used to select samples for PCB 
analysis at the laboratory, for the sampling locations where immunoassay screening will not take 
place. 

Waste material from the geoprobe borings will also be screened with a photoionization detector 
(PID), following the procedures detailed in the TechLaw Region 5 Generic QAPP, to aid in 
identifYing samples to be analyzed for Volatile Organic Compounds (VOCs). 

Up to two waste samples will be collected from borings B-1 through B-4. The sample intervals 
will be selected for laboratory analysis using immunoassay and visual criteria for PCBs analysis. 
Separate aliquots/containers will be collected for immunoassay and potential laboratory analysis 
at the same interval, and the sample from the interval showing the highest concentration of PCBs 
in the immunoassay screening at B-1 and B-2 will be submitted to the laboratory for PCB 
analysis (one from each boring). One additional sample from each of the remaining borings (B-3 
and B-4, and B-5/B-6 if required) will be selected for laboratory PCB analysis, based on visual 
observations (as the observations relate to the immunoassay sampling). 
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One sample from each boring will also be submitted to the laboratory for VOCs and Semivolatile 
Organic Compounds (SVOCs) analysis. The sample interval showing a high PID reading will be 
submitted to the laboratory for VOCs and SVOCs analysis (one sample from each boring). 
Therefore, the PCB samples may be collected from different sample depths than the VOC/SVOC 
samples. 

Separate samples for total Appendix IX metals (plus titanium) and sulfide analysis by the 
laboratory will be collected from the each of the PCB and VOC/SVOC sampling locations. 
Waste material from four sampling intervals (at four different borings) will also be submitted to 
the laboratory for TCLP metals analysis. These samples will be collected based on visual 
observations and PID/immunoassay screening results, which will help determine areas of 
potentially high hazardous constituent levels. 

If the soil beneath the southern portion of the waste pile is reached during the installation of 
borings B-1, B-2 or B-3, a maximum of two soil samples will be collected for laboratory 
analysis. The selection of soils to be analyzed by the laboratory will be based on screening and 
visual observations of waste materials within the boring and on visual observations and PID 
screening at the waste/soil interface. The samples will be analyzed in the laboratory for VOCs, 
SVOCs, PCBs and total Appendix IX metals (plus titanium). 

Four soil samples (S-1 through S-4) will initially be collected in areas adjacent to the waste pile, 
where impacts due to surface runoff may have occurred. These soil samples will be collected, 
after clearing away plant debris and/or waste pile residuals, from the ground surface to six inches 
bgs. The samples will be analyzed using the immunoassay screening method to identifY relative 
levels ofPCBs, using the previously described sampling and field analytical methods. The two 
sample locations showing the highest concentrations of PCBs will be resampled, with additional 
sample volumes collected for laboratory analysis of SVOCs, PCBs and total Appendix IX metals 
(plus titanium). 

A summary of wastes and soil sample locations, numbers and field/analytical parameters is 
presented in Attachment 1. Proposed analytical methods for the waste and soil samples are 
presented in Attachment 2. The waste and soil samples will be packaged and shipped to ITS 
laboratories in Richardson, Texas, in accordance with the shipping and custody procedure 
outlined in the TechLaw Region 5 Generic QAPP. 

Surface Water and Sediment Sampling 

Surface water and co-located sediment samples will be collected from four sampling locations in 
Gould's Slough Creek. The sampling stations will be approximately 800 feet to 1,000 feet apart 
along the trace of the creek (see Figure 2). This spacing will allow for the first sampling station 
(SW-1/Sed-1) to be located approximately 800 feet to 1,000 feet west of the main trace of the 
Manistique River, the second sampling station (SW-2/Sed-2) to be located in the creek near the 
eastern portion of the Gould's Slough wetlands, the third sampling station (SW-3/Sed-3) to be 
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located in the western portion of the Gould's Slough wetlands and the fourth sampling station 
(SW-4/Sed-4) to be located upstream of that portion of Gould's Slough believed, based on 
available groundwater flow information, to be unaffected by the waste pile. The samples will be 
collected starting at the downstream location, working upstream to avoid potential disturbance 
between samples. 

Based on the observation of standing water adjacent to the waste pile, the flat topography across 
the RMA and the presence of wetlands adjacent to Gould's Slough Creek, four surface water and 
co-located sediment samples (SW-5/Sed-5 through SW-8/Sed-8) will also be collected from 
wetlands and/or surface water courses (ditches, swales, etc.) near the waste pile and between the 
waste pile and Gould's Slough Creek. The location of these co-located surface water and 
sediment samples will be determined by the TechLaw sampling team in the field. The sampling 
team will include an ecologist, who will identify locations where potential ecological impacts 
may be greatest. Potential sampling stations are shown on Figure 2. 

If easily accessible, surface water samples will be collected by submerging the sample containers 
directly into the surface water. Those areas only accessible from a distance will be sampled 
using a pre-cleaned beaker attached to an extendable aluminum pole. Sediment samples will be 
collected in one of three ways: 

o if the sediments are readily accessible and not covered by more than six inches of surface 
water, the sediments will be collected using a pre-cleaned stainless steel trowel or spoon to 
transfer the sediment material directly into the sample container; 

o if the sediments are covered by more than approximately six inches of surface water, a hand 
auger may be used to collect the sample; or 

• if the sediments are covered by more than approximately six inches of surface water, a PVC 
pipe with a vacuum pump may be used to collect the sample. 

The sampling device to be employed will be dependent on the field conditions (e.g., grain size, 
depth of water, sediment compactness, etc.) at the time of sampling. 

Surface water samples will be analyzed for VOCs, total Appendix IX metals (plus titanium) and 
sulfide. The VOCs may be present due to potentially contaminated groundwater flow into the 
surface water bodies. Sediment samples will be analyzed for PCBs, SVOCs and total Appendix 
IX metals (plus titanium), since these constituents would more likely be bound to sediments than 
in solution. 
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A summary of surface wastes and sediment sample locations, numbers and field/analytical 
parameters is presented in Attachment 1. Proposed analytical methods are presented in 
Attachment 2. The surface water and sediment samples will be packaged and shipped to ITS 
laboratories in Richardson, Texas, in accordance with the shipping and custody procedure 
outlined in the TechLaw Region 5 Generic QAPP. 

Groundwater Sampling 

Groundwater samples will be collected from existing monitoring wells at the RMA. Available 
site maps and the 1988 Hydrogeological Study indicate that seven (and possibly eight) 
groundwater monitoring wells are present at the RMA. The condition of these monitoring wells 
is unknown at the present time. Nevertheless, four of the monitoring wells appear to be placed in 
appropriate locations for sampling during this site characterization sampling event. Based on 
groundwater flow estimates presented in the available file materials, monitoring well W -4 is in 
an apparent up gradient location of the RMA, and will be sampled to obtain information on 
background groundwater quality. File materials indicate that monitoring wells W-5, W-6 and W-
8 are downgradient of the RMA, and will be sampled to determine the groundwater quality 
downgradient of the waste pile. Figure 2 shows the locations of these wells. 

In order to verify the groundwater flow direction at the time of sampling, the TechLaw field team 
may attempt to perform a survey using a level. The survey will only be conducted if time 
permits and there are no major obstacles between wells (e.g., if one well is on an opposite side of 
the waste pile, or if a heavily wooded area separates several wells). The survey will be 
conducted using the top of the inner casing at one well as a benchmark, and all other wells will 
be measured relative to the benchmark well. Depth-to-groundwater measurements will also be 
collected on the day of the survey in order to provide an estimate of groundwater flow. The 
anticipated well sampling locations may be revised based upon this survey. 

Monitoring wells will be purged and sampled using a pre-cleaned disposable bailer. The wells 
will be purged of three to five groundwater well volumes prior to sampling. Indicator 
parameters, including pH, specific conductivity and temperature, will be measured before 
purging and after each well volume is extracted. 

If the existent monitoring wells are found to be damaged or otherwise not suitable for sampling, 
the geoprobe that will be on site for the collection of waste and soil samples may be used for 
collecting groundwater samples from approximately the same locations as W-4, W-5, W-6 and 
W-8. Since the site is in a remote, wooded location, the use of the geoprobe will be highly 
dependent on accessibility of potential downgradient groundwater sampling locations. 

Sampling of groundwater using the geoprobe is accomplished by driving a stainless steel point 
sampler to a minimum depth of two feet below the water table. After the sampling depth is 
reached, the point of the probe is displaced and the screen exposed to the groundwater. A pre­
cleaned section of polyethylene tubing is then sent down the geoprobe rods to the screen, and 
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approximately one gallon of groundwater is purged prior to sample collection. Laboratory 
samples are collected by attaching a peristaltic pwnp to the tubing and the water is pwnped to the 
surface. VOC samples are collected first by drawing the groundwater into the tubing, blocking 
the end of the tubing using rubber or polyethylene, and removing the tubing from the rods. The 
VOC vials are then filled from the base of the sample tubing. This eliminates the potential for 
degassing of the sample as it is drawn upward by the peristaltic pwnp. The tubing is then 
reconnected to the screened interval, and the remaining laboratory samples collected. 

All groundwater samples will be analyzed for VOCs, SVOCs, PCBs, total Appendix IX metals 
(plus titanium), sulfide and nitrate-nitrite (as N). Groundwater sample analytical parameters are 
based on previous sampling results presented in the file materials and the anticipated 
characteristics of the RMA waste materials. 

Proposed analytical methods are presented in Attachment 2. The groundwater samples will be 
packaged and shipped to ITS laboratories in Richardson, Texas, in accordance with the shipping 
and custody procedure outlined in the TechLaw Region 5 Generic QAPP. 

Quality Control Samples 

During the collection of waste, soil, surface water, sediment, and groundwater samples at the 
RMA, the TechLaw sampling teams will collect one field duplicate for every 10 samples, per 
matrix collected. In addition, equipment blanks will be collected at a frequency of one for every 
I 0 samples, per matrix collected. Therefore, equipment blanks will be collected from the 
following sampling equipment: groundwater bailer; surface water sample beaker; sediment auger 
and/or PVC sampling pipe; and, the geoprobe split spoon. Duplicates and equipment blanks will 
be analyzed for the same constituents as the associated samples. 

Trip blanks, consisting of analyte-free, deionized water, will be prepared by the laboratory, 
shipped to the sampling site, and placed in coolers and handled/shipped in the same manner as all 
aqueous VOC samples. The trip blanks will be analyzed in the laboratory for VOCs. One matrix 
spike/matrix spike duplicate (MS/MSD) sample will be collected for every 20 samples of each 
matrix collected. Since there will be no more than 20 samples collected for each matrix, one 
MS/MSD sample will be collected for each media being sampled (i.e., waste, soil/sediment, 
surface water and groundwater). MS/MSD samples will be analyzed for the same constituents as 
those in the sample matrix being analyzed. 

Laboratory quality control requirements are outlined in the TechLaw Region 5 Generic QAPP 
and the analytical methods listed in Attachment 2. 

Sample Collection. Preparation. Custody and Shipment 

The samples collected by TechLaw will remain in the custody ofTechLaw field personnel until 
relinquished for shipment to the analytical laboratory. The sample bottles will be appropriately 
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labeled (label affixed directly on the face of the bottle) and tagged with U.S. EPA sample tags. 
A chain-of-custody (COC) form will accompany the samples from the point of origin to the 
analytical laboratory. The samples will be collected in containers specified in Section 6 of the 
U.S. EPA approved, TechLaw Generic QAPP. All samples will be collected in "certified-clean" 
sample containers obtained from ITS. All split samples will be shipped via overnight carrier in 
coolers to Intertek Testing Services (ITS), 1089 East Collins Blvd, Richardson, Texas, 75081, 
Attn: Tarri Rohne (phone 972/238-5591). 

Investigation Derived Waste Management 

IDW will be managed per the memorandum from Mr. Robert Young, TechLaw to Ms. Diane 
Sharrow, U.S. EPA Region 5. This memorandum is included as Attachment 3 to this SAP. 

Analytical Requirements 

The analytical and QA/QC requirements (including calibration procedures and frequencies) for 
the laboratory are outlined in the U.S. EPA-approved, TechLaw Generic QAPP. Analytical 
reporting limits are based on the method and SW-846 requirements. The analytical methods and 
sample container, preservation and holding time requirements are shown in Attachment 2. 

Data Validation 

Analytical data will be generated by the subcontractor laboratory and provided to TechLaw in 
conformance with CLP (like) reporting protocols. The resulting data will undergo a 100 percent 
data validation effort by a member of the TechLaw Team, independent of the sampling team. 
This validation will be in conformance with the Functional Guidelines for Organic and Inorganic 
Data Validation. Specific data package and data validation requirements are outlined in the U.S. 
EPA-approved, TechLaw Generic QAPP. 

Project Schedule and Report Deliverables 

The sampling activities will be initiated on November 17, 1997 and are expected to continue for 
two to three days. A data validation report will be generated within 21 days of receiving the 
laboratory data package for the final analysis. Within 21 days of the receipt of the data 
validation report, a final sampling report will be prepared and submitted to the EW AM. As 
discussed with the EWAM, the report will include the waste, soil, surface water, sediment and 
groundwater analyses. This report will detail the sampling locations and techniques, any 
problems that were encountered and any other observations, including photographs, made during 
the sampling activities. 
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Project Organization 

The EWAM for this project is Mr. Brian Freeman. The U.S. EPA technical lead is Ms. Diane 
Sharrow. The TechLaw WAM for this project is Ms. Patricia Brown-Derocher and the TechLaw 
technical lead for this project is Mr. Robert Young. TechLaw Site Safety Officer (SSO) and field 
sampling personnel are Mr. Rob Young (Team Leader), Mr. Todd Quillen (SSO), Mr. Jeff 
Raines, Mr. Mark Atanasoffand Mr. Anthony Mubiru. Mr. Young and Mr. Mubiru will 
primarily be responsible for the monitoring well survey and collection of surface water and 
sediment samples. Mr. Mubiru will also perform the inununoassay analyses. Mr. Quillen and 
Mr. Raines will be primarily responsible for the sampling of waste, soil and groundwater. Mr. 
Atanasoff is the project ecologist, whose primary responsibility is to identifY potentially 
ecologically-sensitive areas, and assist in the collection of surface water and sediment samples. 
The laboratory for this project is ITS in Richardson, Texas. Data Validation will be performed 
by appropriately qualified members of the TechLaw Team. 
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FIGURE 1 

SITE VICINITY MAP 
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FIGURE 2 

SAMPLE LOCATION MAP 
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ATTACHMENT! 

SAMPLE COLLECTION SUMMARY 



ATTACHMENT 1 

SAMPLE COLLECTION SUMMARY 

-- ---- - ------

No. of Sample 
Area Matrix Locations Depths Field Parameters Analytical Parameters Field Blanks Field Dups. MS/MSDs 

Waste Pile Sludge 4 ~ 6 Borings; Based on Field Immunoassay - PCBs VOCs, SVOCs, PCBs, I • 2 I -2 I 
8- 12 Samples Parameters PID Screening- VOCs Total App. IX metals+Ti, (I per 10) (I per 10) (I per 20) 

Sulfide, TCLP Metals 

Beneath Waste Pile Soil 2 0- 6" Immunoassay - PCBs VOCs, SVOCs, PCBs, None- See Soil None- See Soil None- See Soil 
Total App. IX metals+ Ti Adj to Waste Pile Adj to Waste Pile Adj to Waste Pile 

Adjacent to Waste Pile Soil 4 Field, 2 Lab 0- 6" None SVOCs, PCBs, I I I 
Parameters Total App. IX Metals+ Ti (lperiO) (I per 10) (I per 20) 

Gould's Slough sw 4 pH, Cond., Temp VOCs, Sulfide I I I 
Surface Total App. IX Metals+ Ti (I per 10) (I per 10) (I per 20) 

Gould's Slough Sed. 4 None SVOCs, PCBs, I I I 
0-6 11 Total App. IX Metals+ Ti (lperiO) (I per 10) (I per 20) ' 

' 

Wetlands/SW Courses sw 4 pH, Cond., Temp VOCs, Sulfide None- SeeSW None- See SW None- See SW 
Surface Total App. IX Metals+ Ti above above above 

Wetlands/SW Courses Sed. 4 None SVOCs, PCBs, None - See Seds None - See Seds None·- See Seds 
0- 6" Total App. IX Metals+ Ti above above above 

Area Surrounding GW 4 -8- 15' pH, Cond., Temp. VOCs, SVOCs, PCBs, I I I 
Waste Pile Total App. IX metals+Ti, (I per 10) (I per 10) (1 per 20) 

- Sulfide, Nitrate-Nitrite 



ATTACHMENT 2 

ANALYTICAL METHODS AND SAMPLE CONTAINER, 
PRESERVATION AND HOLDING TIME REQUIREMENTS' 



Parameters 

VOCs 

SVOCs 

PCBs 

App. IX Metals 
(plus Titanium)* 

. 

ATTACHMENT 2 

ANALYTICAL METHODS AND SAMPLE CONTAINER, 
_PRESERVATION AND HOLDING TIME REQUIREMENTS 

-- --

Analytical Method Matrix Holding Time Container 

SW-846 Method 8260B Waste, Soil, 14 Days I, 4-oz glass jar 
Sediment 

SW-846 Method 8260B 14 Days 2 X 40 ml vials w/septum 
SW,GW caps 

Prep: SW-846 Method 3510C SW,GW 7 Days to Extraction, 2, !-Liter Amber Glass· 
Anal: SW-846 Method 8270C 40 Days to Analysis 

Prep: SW-846 Method 3550C Waste, Soil, 14 Days to Extraction, I, 8-oz. glass jar 
Anal: SW-846 Method 8270C Sediment 40 Days to Analysis 

Prep: SW-846 Method 35IOC SW,GW 7 Days to Extraction, I , 1-Liter Amber Glass 
Anal: SW-846 Method 8082 40 Days to Analysis 

Prep: SW-846 Methods 3550C Waste, Soil, 14 Days to Extraction, 1, 8-oz. glass jar 
Anal: SW-846 Method 8082 Sediment 40 Days to Analysis 

Prep: SW-846 Method 3005 SW,GW 6 months !-Liter Poly Bottle 
Anal: SW-846 Method 

6010B/7000 
Prep: SW-846 Method 3050 Waste, Soil, 6 months I, 8-oz. glass jar 

Anal: SW-846 Method Sediment 
6010B/7000 

Preservative 

Cool to 4°C 

I 

HCL to pH<2, Cool to 4° C 

Cool to 4°C 

Cool to4°C 

Cool to 4°C 

Cool to 4°C 

HN03 to pH<2; 
Cool to 4°C 

Cool to 4°C 



ATTACHMENT 3 

INVESTIGATION-DERIVED WASTE 
MANAGEMENT PROCEDURES 





MEMO 
To: 

From: 

Subject: 

Diane Sharrow, U.S. EPA Region 5 ~./I 

Robert Young, Field Team Leader, TechLaw I- ( 

Investigation-Derived Waste- Manistique Paper 

October 28, 1997 Date: 

We are currently planning on conducting a field sampling investigation at the Manistique Paper 
Residuals Management Area (fu'viA) near Manistique, Pilichigan on November 12 and 13, 1997 
(and November 14th, if needed). During the investigation, we estimate that two drums of 
investigation derived waste (IDW) will be generated. This includes approximately 40 gallons of 
monitoring well purge water and decontamination water, and approximately 10-20 gallons of a 
solid matrix composed of R.J.'viA sludges and soils. 

We are currently considering the following three transportation/disposal companies, each of which 
would be able to perform removal and treatment and/or disposal of the IDW: 

• Superior Environmental, Fond DuLac and Port Washington, Wisconsin 
• Hydrite Chemical, Brookfteld, Wisconsin 
• Dynex Environmental, St. Paul, Nlinnesota 

As we discussed in an earlier conversation, we would like your feedback regarding whether any of 
these companies are not acceptable to U.S. EPA. 

The proposed procedures for managing the IDW are as follows: 

l. Following sampling activities, place the resultant purge water and decontamination fluids 
into a 55-gallon drum. Tightly affix the drum lid and retention ring on the drum to prevent 
leakage. Place the waste R.J.'viA sludges and soils into a separate, smaller drum and secure 
the lid. 

2. Clearly label the 55-gallon drum: "Monitoring Well Purge Water and Decontamination 
Fluids" and mark the date of generation on the drum. Label the solids drum: "Drill 

~Cuttings" and mark the date of generation on the drum. 

3. Place the drums in the most secured area of the site. If there is an accessible maintenance 
building or garage on-site, place the drums within the building. If there is no such 
structure at the R.J.vfA site, then place the drums on the property, near the entrance to the 
R.J.v1A site, where they can be accessed by the disposal company, but can not be readily 
accessed or seen by potential trespassers. 



Diane Sharrow, U.S. EPA Regiori 5 
Page 2 
October 28, I 997 

4. Await analytical results for the media being sampled (we estimate this will take 
approximately two to three weeks for preliminary results). Laboratory analyses from the 
RMA sludges will be used to characterize the solids portion of the wastestream, and the 
results of monitoring well sampling will be used to characterize the liquid portion of the 
wastestream. 

5. Based on the waste characterization, fill out EPA Form 8700-12 (Notification of 
Regulated Waste Activity) and send it to you for approval. The form will identify the 
Installation generating the hazardous waste as: "U.S. EPA Investigation at the Manistique 
Paper RMA Facility," and "U.S. EPA Region 5" as the contact for the Installation. The 
ownership portion of the form will read: "Manistique Paper/U.S. EPA Investigation." 
TechLaw will not be identified as the generator. 

All IDW will be conservatively managed and characterized as hazardous waste. ·The type 
of hazardous waste listed on Form 8700-12 ,,·ill reflect the results of the laboratory 
analyses. 

6. Once approved b~ Ms. Sharrow, forward EPA Form 8700-12 to !vir. Don Clingersrnith or 
i'v1r. John Lefler at the Michigan Department of Environmental Quality (i'viDEQ). i'vlr. 
Lefler has indicated that the EPA ID Number can be issued within a few .days, and the 
paperwork processed within a few weeks. 

7. After receiving an EPA ID :\"umber, contact the transportation/disposal company (see the 
list of companies presented above) and set-up a date and time for removal of the IDW 
drums. The transportation/disposal companies all require a copy of the analytical results 
(i.e., waste characterization) before they will pick-up and manage the IDW. 

8. A TechLaw employee will travel to the facility on the date of IDW removal to ensure that 
the drums have been properly labeled, loaded and handled by the disposal company. 

Please contact me at 312-345-8966 ifvou require modifications to any of these procedures, or 
would like to discuss any project-related issues in more detail. 

cc: B. Freeman, EP .\Region 5 
P. Brown-Derocher 
T. Quillen 



113 SOUTH 10TH STREET, ESCANABA. MICHIGAN 49829 • 905-789-1511 

Mr. Jack Rydquist,P.E. 
Michigan DNR 
Surface Water Quality Division 
1990 U.S. 41 South 
Marquette, Ml 49855 

Dear Mr. Rydquist: 

January 31, 1995 

FEB 0 2 1995 

RE: Manistique Papers 
RMA-Work Plan for Well Installation 

In response to the concerns stated in your letter ofNovember 14, 1994 to Mr. LeifChristensen, this 
letter provides our reco=endations for construction of new and replacement monitoring wells at 
the Manistique Papers, Inc. (MPI) Residuals Management Area (RMA), along with a proposed 
sampling program Upon receipt of your approval for the proposed work, MPI will arrange for the 
services of a well driller to construct and develop the wells. Sampling of the wells will then begin and 
continue as outlined herein. 

EXISTING MONITORING PROGRAM 
:MPI has had a monitoring program in place at the RMA since June 1987. The program initially 
included the sampling of several observation wells constructed during 1986 in conjunction with the 
completion of a hydrogeological study oftbe RMA. During the course of numerous discussions 
between MPI and MDNR, the monitoring program was modified on two occasions. The first 
modification, which consisted of adding· one monitoring well and establishing surface sampling 
locations on Gould's Slough and the Manistique River, was implemented in October 1989. The 
second modification, which consisted of expanding the parameter list to include MDNR scans 1, 2 
and 8, was implemented in November 1994. 

Tables 1, 2, and 3 which follow, provide a summary of the current sampling locations and parameter 
list which is being followed in conjunction with the quarterly sampling program at the RMA. The 
current monitoring plan reflects the original monitoring plan and the subsequent revisions, all 

approved by MDNR Waste Management Division. \R IE C IE~ VIE [OJ 

FEB- 6 1995 
Department of Naturai·Resources 

District 4 - Newberry 



Mr. Jack Rydquist, P.E .. 
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TABLE 1 

LISTING OF CURRENT AND FUTURE WELL 
AND SURFACE WATER SAMPLING STATIONS 

(SEE FIGURE 1 FOR LOCATIONS) 

ACTIVE WELL STATIONS* 

W-1 W-4 
W-2 W-6 
W-3 W-7 
W-8 

* As reported in our closure report ofMarch 1, 1994 MDNR concurred in the 
decision to not conduct any additional sampling ofMW-5 since 1987, since it 
is so close to the RMA and is not representative of downgradient conditions. 

PROPOSED WELL STATIONS 

W-1 
W-2 

W-7 
W-8 

. W-3 (Reconstructed) W-9 
W•4 W-10 Bedrock Well~ 
W-6 (Relocated) W-11 Bedrock Well 

SURFACE WATER STATIONS 

G-1 Gould's. Slough 
. R -1 Manistique River 
R-2 Manistique River 
R-3 Manistique River 
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TABLE2 

Manistique Papers. Inc. 
Residual Management Area 

Ouartedy Sampling Program 
Monitoring Wells 
Parameter List 

Alkalinity 

Bicarbonate 

Carbonate 
Chemical Oxygen Demand 
Chloride 
Sulfate 
Total Organic Carbon 
Total Phenols 
Static Water Level 
pH 
Specific Conductance 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Zinc 
Phenol 
2-chlorophenol 
2,4-dimethylphenol 
2-nitrophenol 
2,4-dichlorophenol 
4-chloro-3-methylphenol 
2,4,5-trichlorophenol 
2, 4 ,6-trichlorophenol 
2,4-dinitrophenol 

4-nitrophenol 

4,6-dinitro-2-methylphenol 

Pentachlorophenol 
Bromodichloromethane 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroform 
I, 1-dichloroethane 
1,2-dichloroethane 
1, 1-dichloroethene 
cis-1,2-dichloroethene.­
trans-! ,2-dichloroethene 
1,2-dichloropropane 
1 ,3-dichloropropene 
Methylene Chloride 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-trichloroethane 
1,1 ,2-trichloroethane 
Trichloroethene 
Benzene 
Ethyl Benzene 
Toluene 
Styrene 
Xylene Isomers 
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Alkalinity 

Carbonate 

Chloride 

TABLE3 

Manistique Papers. Inc. 
Resjdual Management Area 

Ouarterlv Sampling Program 
Surface Water Locations 

Parameter List 

Bicarbonate 

Chemical Oxygen Demand 

Sulfate 

Total Organic Carbon Total Phenols 

pH Specific Conductance 

Calcium Copper 

Iron Lead 

Magnesium Manganese 

Sodium Zinc 



. Mr. JackRydquist, P.E. 
January 31, 1995 
Page 5 

In your November 14 letter, you conveyed the Department's concern that an insufficient number of 
operable downgradient wells and the lack ofbedrock wells make it difficult to assess the impact, if 
any, from the RMA. In response to your concern, we are recommending the following work and 
corresponding expansion of the monitoring program. 

PROPOSED WELL CONSTRUCTION 
Well construction will consist of reconstruction of one existing shallow well (W-3) that has been 
damaged, relocation of one existing well (W-6) that is incapable of producing an adequate volume 
of water for sampling, construction of a new downgradient shallow well (W-9) and construction of 
two bedrock wells (W-10 and W-11). The locations of existing and proposed wells which will be 
included in the monitoring plan are shown in Figure 1. 

Wells will be constructed of stainless steel casing and stainless steel screens. Inside diameter of the 
casing will be nominal two inch. Screen length will be two feet, due to the shallow depth of the water 
flowing above the bedrock. Screen size will be selected based on soil grain size determined during 
drilling. 

Bedrock wells will be completed into the Burnt Bluff formation, which appears to be the uppermost 
formation Ci!pable of supplying adequate amounts of groundwater. Based on a review of driller's logs 
for wells completed in this formation, the depth of the proposed bedrock wells will be in the range· 
of 110 to 140 feet. 

PROPOSED MONITORING PLAN 
Quarterly sampling of the existing and new wells and the surface water locations will continue and 
testing will be performed for the parameters listed in Table 2 and Table 3. A minimum of three sets 
of regularly scheduled samples will be collected and analyzed prior to establishing baseline conditions 
in the expanded monitoring network. Sample results will be submitted to MDNR on a quarterly basis 
after they have been certified by the laboratory and reviewed by the engineer. 

REPORT 
Upon completion of the work outlined herein, a report summarizing the work will be prepared. The 
report will include a description of work methods, presentation of data collected during the study, 
an interpretation of the results obtained during the study and recommendations for further work, if 
necessary. 



Mr. Jack Rydquist, P. E. 
January 31, 1995 

· Page 6 

SCHEDULE 
The followfug schedule will be adhered to in carrying out the recommended work: 

February 1, 1995 
February 20, 1995 
March 1 to March 10, 1995 
March, June & September 1995 
November 1, 1995 

Submit Work Plan to MDNR 
Receive MDNR Approval for Work Plan 
Install Wells & Perform Related Field Work 
Sample Wells 
Submit Report to MDNR 

I trust that this submittal adequately addresses the concerns of your November 14, 1994letter with 
respect to additional monitoring and investigation of the RMA. If you have any questions or require 
additional information, please do not hesitate to contact me. 

DBB/jr 

er, 
Project Manag!?r 

cc: Bernie Y1kanen, Acting Deputy Director, MDNR 
ClifClark, MDNR 
Duane Roskoskey, MDNR 
Robert Schmeling, II, MDNR 
Tom Arnold, MPI 
Leif Christensen, MPI 
frm Cook, MPI 
Jason Panek, MPI 
Claudia Rast, Dickinson, Wright, Moon, VanDusen & Freeman 
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113 SOUTH 10TH STREET, ESCANABA, MICHIGAN 49829 • 906-789-1511 

Mr. Bruce Veneberg 
Area Forester 
Forest Management Division 
Michigan Department ofN atural Resources 
P.O. Box 67 
Shingleton, Ml 49884 

August 8, 1994 AUG 11 1994 

RE: Manistique Papers, Inc. 
Landfill Sites 

·Dear Mr. V eneberg: 

During our meeting of July 26, 1994, we discussed the information that you would need in order to 
assist us with ident:iJY:ing State properties which could possibly be made available for siting of a new 
landfill to serve Manistique Papers. Specifically, it was agreed that the following information should 
be provided so that you could begin discussions within other divisions of the Department. These 
discussions would hopefully lead to the identification of suitable areas for a new landfill: 

• Discussion of alternatives for long term handling of mill residuals. 

• Justification for size of area required. 

• List of properties (including maps), both public and private, identified as 
possible landfill sites. 

• List of properties (including maps) currently owned by Manistique Papers 
available for a land exchange. 

It is my understanding that you may wish to schedule another meeting, within the next two weeks, 
to review and discuss these materials. It is possible that representatives of other divisions may attend 
that meeting. 

DENNIS B. BITTNER, P.E., PRESIDENT 



Mr. Bruce Veneberg 
Augnst 8, 1994 
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If you have any questions or require additional information, please do not hesitate to contact me. 
Your continued cooperation on this matter is appreciated. 

Enclosures 

DBB/jr 
cc: Frank Opolka, MDNR 

Jack Rydquist, MDNR 
Thomas Arnold, MPI 
Leif Christensen, MPI 
Tim Cook, MPI 
Jason Panek, MPI 
Claudia Rast, Dickinson, Wright 

Sincerely, 

/)) 
J

! ,./ r--~ . . h.-­!l-- _IG~' r;("V'._. __ 
Denins B. Bittner, P.E. 
Project Manager 



MANISTIQUE PAPERS, INC 

EVALUATION OF LONG TERM RESIDUAL MANAGEMENT ALTERNATIVES 

Based on an evaluation of possible alternatives, the following additional options, as the RMA 
continues to operate, appear to have the best potential to provide Manistique Papers with the long­
termmeans ofhandling its residuals. Preliminary work/investigation has been performed already on 
several of these options. It is therefore possible that any one of these options, either individually or 
combined, could provide an environmentally sound and cost-effective means for handling Manistique 
Papers' residuals for many years to come. 

Reuse of Manistique Papers' Residuals 

The United States Department of Agriculture Soil Conservation Service ("SCS") has 
expressed an interest in evaluating Manistique Papers' residuals, particularly in light of their inertness 
and the data showing that the residuals are one thousand times more impermeable than current landfill 
cover standards and ten times more impermeable than current landfill liner standards. On the basis 
of testing conducted to date, Manistique Papers' residuals compare favorably to natural and 
commercial products commonly used to line Type II landfills. Discussions have progressed to the 
point at which Manistique Papers has executed an agreement with the SCS to conduct a feasibility 
study on its residuals. This study is being conducted at the Rose Lake Plant Research Center 
followed by on-site pilot studies at Manistique Papers' RMA. From this study it will be possible to 
evaluate such uses for the residuals as : ( 1) cover material for landfills, such as the Schoolcraft 
County DPW Municipal Landfill, (2) liner materials for farm site animal manure pits, and (3) land 
application of the residuals for soil erosion control, soil moisture retention and/or soil structure 
alterations to enhance plant growth on marginal sites. It is expected that the preliminary SCS study 
results will be available in about two years, after which additional market feasibility studies would be 
conducted. 

ill addition to the SCS, the National Council for Air and Stream Improvement (NCASI) has 
conducted extensive research on the use of papermill residuals for landfill liner and cover material 

. These studies shown that mill residuals can perform effectively as hydraulic barriers in covering and 
lining landfills. Hydraulic conductivity testing ofManistique Papers' residuals that began in October 
1993 shown that these residuals are ten times more impermeable than the hydraulic conductivity 
requirements for landfill liner (that is, 2.24 to 5.27 x 10·8 em/sec as compared to the landfill liner 
requirement of only 1 x 10·7 em/sec and the landfill cover requirement of only 1 x 10·5 em/sec)_ 

Other proposed uses for the residuals are described below: 

a. Wet oxidation for heat recovery and clay recovery (Michigan Tech. study); 

b. Enhancement with urea formaldehyde for structural members (Michigan 
Tech. study); 

c. Molded products (material was sent to Michigan State University); 



d. Fluidized bed reactor for heat and clay recovery (Copeland Proposal); 

e. Bagging in socks for oil absorption; 

£ Additive in animal feed products and as animal litter component; 

g. Home gardening additives; and 

h. Component in building and ceramic materials. 

Disposal ofManistique Papers' Residuals in an Existing Act 641 Landfill 

There are currently three privately-owned sanitary landfill facilities in the Upper Peninsula: 
the United Waste facility in Menominee Township outside of the City of Menominee, the K&W 
facility in Ontonagon and the Dafter facility in Chippewa County. Major drawbacks with using these 
facilities are cost and lack of available space. Travel distance to Menominee and Dafter are similar 
and would involve round trip travel distances of about 200 miles. This alternati:\·e, which could cost 
in excess of 8 million dollars per year, is not only cost prohibitive, but also not logistically feasible. 
These privately owned landfills are simply not designed to handle the large volume of residuals 
generated by Manistique Papers on a daily basis. The 450 cubic yards of residuals per day from 
Manistique Papers' mill represents approximately 2/3 of the total municipal solid waste from the entire 
Upper Peninsula. Therefore, the amount of material from Manistique Papers could shorten the life 
of any of the three existing private facilities in the Upper Peninsula to unacceptable levels. 

Continued Operation ofManistique Papers' RMA 

A necessary and viable solution during the period of time required to site, design and permit 
an alternative landfill to the RMA, is the continued operation of the RMA. The present useful life 
of the RMA is limited. During the time the RMA is operated prior to closure, Manistique Papers 
will operate the RMA in accordance with the sound management practices that are currently in effect 
and which are descnoed in detail in Manistique Papers' Program for Effective Residuals Management 
(PERM). The PERM was instituted as part of Manistique Papers' National Pollutant Discharge 
System ("NPDES") Permit in 1985. Major provisions of the PERM include: 

1. Routine monitoring of wells and nearby surface water; 

2. Placement of the residuals in a fashion that minimizes nuisances from dust, 
odors and noise; 

3. Continued research and development on re-vegetation of completed 
residuals placement; 

4. Periodic testing of the composition and leaching potential of the residuals, 
and; 

5. Record keeping on the mass, volume and other physical characteristics of 
the residuals. 



JUSTIFICATION FOR SIZE AND 

THE DEVELOPMENT OF A NEW RESIDUALS MAl~AGEMENf AREA 

At current production rates, Mallistique Papers, Inc. produces approximately 450 cubic yards 
of residuals each day or about 150,000 cubic yards per year. Although coal ash and mill solid waste 
are not currently placed in the RMA, approximately 75 cubic yards per week of coal ash from the 
power plant and another 100 cubic yards per week of mill trash should be added to the total figures 
in designing the cap a city and useful life for any new landfill. 

Aoy alternative that is considered should provide a suitable means for handling the residuals 
for a minimum of 50 years. A 50 year life is necessary due to the long and difficult process of siting 
and permitting landfills and in obtaining approvals for other processes. Total volume requirements 
for 50 years would be between 8 and 9 million cubic yards. For Mallistique Papers, Inc. to continue 
to reinvest in the current facility and to consider possible expansion of its existing operations, it must 
have the assurance that adequate capacity for residuals management is available. 

Assuming that the new RMA would be constructed in accordance with Act 641 requirements, 
a minimum of 225 acres ofland would be required. Looking to the future and the possibility of a 
major mill expansion, which could more than double the amount of residuals, the area requirements 
would at least double to 450 acres. In looking for a new location, an initial area of225 acres with 
·an option to acquire an additional225 acres would be desirable. This large land area requirement and 
the stringent Act 641 standards severely limit the number of suitable areas within a reasonable 
trucking distance of the mill. A review of property ownership maps shows that most of the suitable 
areas within 10 miles of the mill are in either state or federal ownership. 



PROPERTIES OWNED BY MANISTIQUE PAPERS, INC. 

AND AVAILABLE FOR LAND EXCHANGE 

Current inventory of property available outside the present residual management area consist of 
the following holdings in the Upper Peninsula ofMichigan. 

A. SCHOOLCRAFT COUNTY 

1. SE 114 NW 1/4 Sec. 36, T 42N.,- R..l6 W.- 40 acres -Haywire 
ORV Trail- Gould's Slough. Plat Book page 19. 

2. A portion of the NE 1/4 SW 1/4 Sec. 36, T.42N., - R.16W. - about 
10 acres northeast ofHaywire ORV Trail. Plat Book page 19. 

3. SW 1/4 SW 1/4 Sec. 36, T. 42N., - R. 16 W. -about 30 acres- West 
of current residual management area. Plat Book page 19. 

4. SE 1/4 Sec. 36, T.42 N., - R. 16 W. about 150 acres. -Four 40 acre 
tracts less about 10 acres on east edge for current RMA. Plat Book 
page 19. 

5. E 114 SW 114 Sec 36, R. 42N., - R 15 W. About 10 acres - Full 
length of tract abuts Manistique River. Mouth of Gould Slough. 
Plat Book page 21. 

6. NE 114 NE 114 Sec. 1, T. 41 N., - R. 16 W. 40 acres abuts State 
property on Indian River. Plat Book page 15. 

7. NW 1/4 NW 1/4 Sec 6, T. 41 N.,- R..15 W. 40 acres - NE comer 
touches Manistique River. Plat Book page 16. 

8. SW 1/4 NW 1/4 Sec. 6, T.41 N., - R. 15W. 40 acres - bordered 
on the south by Indian River. Plat Book page 16 . 

. . ... _ 

9. SE 1/4 NW 1/4 Sec. 15, T. 41 N., - R. ).6 W. - 40 acres- Isolated 
by State of Michigan property. Plat Boqk page 15. 

. , 
10. E 1/4 NE 114 NE 114 Sec. 14, T.. 43N., cR. 13 W.- 10 acres. Plat 

Book page 30. 



B. LUCE COUNTY 

1. NW 1/4 SE 1/4 Sec. 12, T. 45N., - R 9.W. - 40 acres. Plat Book 
Page 13. 

C. MACKINAC COUNTY 

1. N 1/2 NE 1/4 Sec. 3, T. 43 N.,- R 11 W. - 80 acres- Plat Book Page 
7. 

2. N 1/2 N 1/2 Sec 2, T. 43 N. - R 11 W. - 160 acres- Plat Book Page 
7. 

3. SE 1/4 NW 1/4 Sec 2, T. 43N.- R 11 W. - 40 acres- Plat Book Page 
7. 

4. SW 1/4 NE 1/4 Sec. 2, T. 43 N., R. 11 W. - 40 acres - Plat Book 
Page 7. 

5. N 1/2 NE 114 Sec. 1, T. 43 N., R. 11 W. - 80 acres- Plat Book Page 
7. 

Total Acreage Available- Approximately 850 Acres 
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MANISTIQUE PAPERS INC. 

SITE EVALUATION FOR FUTURE RESIDUAL MAL'IAGEJ\IENT AREAS 

Subsequent to the initial evaluation of three sites for relocation of residual wastes for Manistique 
Papers, Inc., it was determined that additional site evaluations would be made. A prelimina1y 
review at additional sites has been made from existing maps to determine pertinent information to 
each site regarding ability to meet Act 641 requirements, property ownership, natural features, 
distances from mill and accessibility. 

SITE NO. 1 Is located about nine miles southwest of Manistique and about three 
miles southwest of Thompson in Thompson Township just east of County Road ~35 
(Little Harbor Road). This tract consists of about 3,300 acres in sections 2, 10. II, 
14, 15, 22, 23, T.40 N. R. 17 W. Property is owned by Escanaba Paper Co. and 
bordered by privately owned 40 acre parcels primarily used for hunting and 
recreation. Ground elevations range from about 660ft. M.S.L. to about 695 ft. 
M. S.L. The eastern and southern part of this tract contains the head waters for 
several sroall creeks which drain in an easterly direction into Lake Michigan. Depth 
to groundwater from surface varies from the surface to forty feet (taken from 
"Reconnaissance of Ground-Water Resources of Schoolcraft County by William C. 
Sinclair, 1959). Three wells drilled in Section 28; other drilled or driven wells 
indicate bed rock down from 12 to 20 feet in the northern portion and 47 to 55 feet 
along County Road 435. From personal observations, the overburden appears to be 
of a tight nature. Access is excellent as far as Thompson with a gra,·el access road 
beyond Thompson. Winter travel should not present a problem Electrical power is 
available along county Road 43 5. Isolation from property lines easily maintained. It 
is estin!ated that about 60% of the area would be classified as Wetlands and it would 
be difficult to acquire the acreage necessary to meet the requirements. Isolation from 
streams and groundwater isolation would be a problem There are no lakes to be 
concerned with, no railways, no pipelines. 
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SITE NO. 2 Is located about six miles north· east of Manistique and two miles 
north of County Road 433 (River Road). It covers roughly 950 acres in Sections 16, 
17, 20, and 21, T.42 N. R.15 W., Manistique Township. Except for one 40-acre 
parcel in Section 16, this tract is owned by Escanaba Paper Co. This tract is almost 
completely surrounded by State ofMichigan ownership. Property bordering on the 
south and toward the east and on the east toward the south half is privately owned 
with year round habitation. Ground elevations for the most part is in the 615ft. M.S. 
L. range except for the eastern and south eastern portion which is about 650 ft. 
M.S.L. No more than a total of80 acres would be above the 615ft M.S.L. range. 
A considerable amount of acreage would be taken as isolation distances from 
neighboring domiciles. Access to this tract is fair to good. Winter travel could cause 
some concern. This tract would be considered about 90 to 95 percent wetlands. 
Borrow for land .:fill construction would be a concern. Power is readily available. At 
ground elevations of 615 to 620ft. M.S. L. Bed rock would probably be ten to 
twenty feet below surfuce. Groundwater elevation is very likely to be two to five feet 
below the surface for the greater part of this site. 
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SITE NO. 3 Is located about 10 miles west of Manistique along HighwayU.S. 2 
and 1/2 mile north of the Highway in Section 27, T.41 N. R.17 W., Inwood 
Townslrip; 400 acres owned by the U.S. Government. Eighty-plus acres of this parcel 
lie south of the Wisconsin Central Railroad with the remainder located north of the 
railroad. The tract is completely surrounded by State owned property except for one 
bordering 40 acres on the northwest edge which is privately owned. Surface geology 
is sandy lake plain and is well drained. Ground surface elevations are 715 ft. to 740 
ft. above M. S.L. Groimdwater levels could be within five to ten feet from the surface 
in the western part of the tract with more separation toward the eastern border. The 
Wisconsin Central Railroad traverses the southern edge of the tract from west to east 
dividing about 80 acres from the main parcel. Nearest source of electrical power 
would be from the village of Cooks, about 2 1/2 miles west of the area. A Class-A 
Road (U.S. Highway 2) could provide access year around. Borrow would be readily 
available on site. There are no identifiable wetlands on the topographical map. 
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SITE NO. 4 Is located in i:he NW 1/4 NW 1/4 and SW 1/4 NW 1/4 Sec. 6, T.42N 
- R 15W Manistique Township. NE 1/4 NE 1/4 Sec. 1, T.42N. - R 16W., Thompson 
Township. This is a 120 acre parcel owned by Manistique Papers, Inc. The site is 
bordered by state owned property on i:he east and by Manistique Papers, Inc. property 
o:ti. the north with the Manistique River touching the very northeast comer of the site. 
The northeast 40 acres is adjacent to a 40 acre plot owned by Manistique Public 
Schools on the east side and Wyman State Nursery property on the south side. The 
Wyman tract has a co=on border with the southern most 40 acres of the site. 
Surface geology consists of swamp deposits, satorated sandy and silty lake-plain 
deposits. Groundwater elevations are estimated to be less than 10 feet below ground 
level with some wetlands on the site. Bedrock could be anywhere from near surface 
to 20 feet based on "Reconnaissance of Ground-Water Resources of Schoolcraft 
County." U.S. Geological Survey report: by Wm C. Sinclair. 
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SITE NO. 5 Is located in Sections 5 and 6, T.42 N. - R-15W., Manistique 
Township, nine miles north ofManistique on State Highway M-94 and two miles east 
of M-94 Highway in Manistique River State Forest. This site is totally owned by 
State ofMichigan. Boundaries are a minimum of one 40 acre parcel away from any 
privately owned property except on the southwest edge of Section 6. 

The distance from the sw::tace to the groundwater table is unknown for this area. The 
sw::face geology consists of sandy lake-plain with bedrock elevations varying in depth 
at surrounding locations from 90' to 200'. Driving distance from mill would be nine 
to ten miles one way. Ground elevation ranges from about 700 feet M.S.L. to 710 
feet M. S.L., which is approximately 50 feet above any identifiable wetlands. The 
geographic center of this area would be in excess of one mile from any private 
ownership, wetlands, and the Manistique River. Year-around access to this site is 
excellent via highway M-94. 
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SITE NO. 6 Is located in Sees. 22, 23, 26, T.41 N., R. 17 W., Inwood Townslrip, 
0.5 to 2.5 miles north of U.S. Highway 2 and eight miles west of Manistique on 
Highway 2. Ownerslrip is with the State ofMichigan. Surface Geology is sandy lake­
plain with well drained overburden. Groundwater on the eastern extremities of the 
site in Sections 23 and 26, could be rather shallow. However groundwater levels 
appear to be near 50 feet from the surface in Section 15, one mile north of Section 22. 
Ground surface elevations range from about 680 feet on the eastern parts of Sections 
2 and 26 to about 705 feet at the eastern edge of these sections. Elevations in Section 
22 range from about 689 feet to about 738 feet M.S.L. There are no identifiable 
wetlands on the topographical coverage of this area. Each of the sections are 
bordered by state owned or federally owned property except the southwest 1/4 of 
Section 22 which is bordered by privately owned property year around. Access to 
this site is excellent. Two pipelines traverse the north half of Sections 22 and 23 from 
east to west. 
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SUHMARY AND CONCLUSIONS: 

1. Manistique Papers, Inc. places residuals from its paper manufacturing 
operation in a company owned site in Section 36, T42N, R16 W, 
Hiawatha Township, Schoolcraft County, l'ilich has been in operation 
since 1973. 

2. The Michigan Department of Natural Resources has authorized use of 
this site for this purpose in NPDES Permit # MI0003166 issued to 
Manistique Papers, Inc. 

3. Hanistique Papers, Inc. has conducted a hydrogeological investigation 
of this site at the request of the Michigan Department of Natural 
Resources. 

4. The hydrogeologica 1 study shows that the materia 1 currently being 
placed at the site as well as the material previously placed in the 
site meet the definition of inert as contained in the Hichigan 
Department of ffatural Resource's "Solid Waste Designation Guideline", 
February, 1987 and, therefore, is suitable for placement at this 
site. 

5. The study also shows that groundwater in the vicinity of the site 
substantially conforms to 40 CFR 257.3-4 and to Appendix I of 40 CFR 
257 and therefore the site does not adversely impact groundwater in 
the area. 

-1-
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INTRODUCTION: 

MANISTIQUE PAPERS, INC. 
HYDROGEOLOGICAL REPORT 

RES! DUALS MANAGEMENT SITE 

t1anistique Paper:s, Inc. operates a paper mill at Manistique, Michigan 

which produces a variety of paper products. Raw materials consist of recycled 

paper plus various additives n~cessary to furnish the quality and color 

required by customers. The major products are specialty types of newsprint. 

Residuals, principally consisting of dewatered wastewater treatment plant 

sludge from the mill's wastewater treatment facility plus smaller amounts of 

fly ash and bottom ash and misce ll an eo us wood and paper wastes such as 

pallets, other shipping material and rejected bales of waste paper, are 

produced in conjunction with the paper manufacturing process. 

Residuals from the mill has been placed in a company owned and operated 

site since 1973. This site is unlined and is operated as an above ground site. 

Ash is used as daily cover material. About 50% of the site has been 

revegetated with grass. Authorization to use this site for this purpose is 

contained in the company's National Pollutant Discharge Elimination System 

(NPDES) permit nLITlber MI0003166. This permit was reissued in 1985 and expires 

on August 31, 1990. At the request of the Michigan Department of Natural 

Resources, a hydrogeo logical study was performed at this site. The study was 

carried out in accordance w.ith a work study plan which was submitted to the 

Michigan Department of Natural Resources on May 27, 1986, revised onJuly 24, 

1986 and February 9, 1987 and approved by the Michigan Department of Natural 

Resources on February 23, 1987. Th~ approved work study plan proposed to 

perform the following work: determine the horizontal groundwater gradient of 

-2-
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the site by installing six groundwater observation wells; conduct soil borings 

at 15 locations; collect soil samples at boring and well locations to 

determine soil characteristics; collect and analyze samples from groundwater 

observation wells; perform leaching tests on the sludge and fly ash v.!lich is 

being deposited at the site; and prepare a hydrogeological study report 

including all the study information. 

SITE DESCRIPTION: 

The 230 acre site is located about 1 112 miles north of the- City of 

Manistique in the E 1/2 of the SW 114 of Sec. 36, T42N, R16W, Hiawatha 

Township, Schoolcraft County. The site is located about 1 mile east of M-94, 

with access prov-ided by Frank.ov itch Road. Figure 1 is a location map of the 

site. The site is very flat with an elevation change of less than 10' over 

the entire 45 acres that are currently under active use. The ground slopes 

slightly to the north - northeast at between 0.5% and 1.0%. Material has been 

placed on approximately 45 acres. A total of 80 acres have been evaluated in 

this hydrogeological study. The site contains 230 acres v.ilich are considered 

suitable for disposal of the plant residuals and is the acreage specified in 

the Schoolcraft County Slid waste Management Plan (June, 1983) and in a 

Department of Natural Resource's evaluation of the site. The 80 acre area 

should provide ample area for disposal for approximately 50 years using the 

current method of operation. Filling has occurred from depths ranging frcm a 

few feet to approximately 45 feet above the natural ground elevation. The 

natural and completed elevations of the site are shol>\'1 in Figure 2. 

The 230 acre site is situated within approximate 1 y 480 acres owned by 

Manistique Papers, Inc .. Landowners -adjacent to the site are the State of 

11ichigan to the northeast, Manistique Area Schools to the southeast, Nick 

-4-



Frankovitch to the south and Henry Swanson to the west. Figure 3 

indicates property ownership in the area. 

Surface drainage across the site is to the east and northeast towards 

Gould's Slough (Creek), a tributary to the Manistique River. Gould's Slough 

has the physical characteristics of a creek before it converges with the 

Manistique River. Downstream fran the confluence of these streams, and about 

1.5 miles east of the site, an extensive marshy area, also known as Gould's 

Slough, is located along the Manistique River before it converges with the 

Indian River. These streams flow in a general southerly direction. 

The site is largely cleared with mixed conifers and hardwoods sparsely 

scattered around th-e site. Ground cover in the area and observations made 

during data collection activities indicate that the water table is naturally 

sha 11 ow. 

SOIL AND GROUNDWATER INVESTIGATIONS: 

Soil borings were performed at 18 locations at this site. Seven of the 

borings were performed at 1 ocati ons with in the active di sposa 1 area while the 

remaining 11 boring locations were at locations around the perimeter of the 

active area. Observation wells were installed at 7 of the boring locations. 

Locations of the borings and wells are shown in Figure 2. An attempt was made 

to obtain split spoon samples or shelby tube samples at 5 foot intervals at 

the boring locations. At locations \Jlere split spoon or shelby tubes could not 

be obtained, a loose sample was collected. Table 1 summarizes the boring 

locations, the type of sample, depth of samples and the laboratory and field 

testing procedures that were performed. Table 2 contains the results of soil 

testing. 

Groundwater monitoring consisted of collecting a single set of samples 

-5-



:::-:-;j -~ 

; 

MANISTIQUE PAPERS, INC. 
HYDROGEOLOGICAL STUDY 

TABLE 1 
SUMMARY OF BORING ACTIVITIES 

BORING 1.0. SAMPLE DEPTHS TYPE OF SAMPLE (a) ANALYSIS PERFORMED WELL INSTALLED 

8-1 - 11 A11 2' - 4' s. s. Yes: W-1 
7' s. s. Sieve 
10' - 12' s. s. Permeability - Field; CEC 
15' s. s. Sieve 
18' - 20.5' Auger Sieve 

B-2 - 11 811 2' - 3' s. s. Sieve No 
7' s. s. 
12' s. s. 

I 
0' B-3 - ucn 2' - 3.5' s. s. No I 

5' - 6. 5' s. s. Sieve 

B-4 - 11 0 11 2' - 3.5' s. s. No 
5' - 6. 5' s. s. 

B-5 - II E II 1' - 2' s. s. No 

B-6 - II F11 1' - 2' s. s. Sieve No 
5' - 6.5' s. s. Sieve 

B-7 - 11 G11 1' - 2' S. T. Permeability - Lab No 
2' - 5' Auger ASTM Leachate 

B-8 - 11 H11 0' - 1' s. s. No 
4' - 5' s. s. Sieve 
10' - 11 ' s. s. Sieve 
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MANISTIQUE PAPERS, INC. 
HYDROGEOLOGICAL STUDY 

TABLE 1 (CONTINUED) 
SUMMARY OF BORING ACTIVITIES 

BORING I. D. SAMPLE DEPTHS TYPE OF SAMPLE ANALYSIS PERFORMED WELL INSTALLED 

B-9 - IIJII 0' - 2' s. s. ASTM Leachate on Canposite No 
7' - 8' s. s. Permeabi 1 ity - Lab 
8' - 9.6' S. T. 
12' - 13.3' s. s. 
17' - 18.5' s. s. 

B-10 - IlK II 2' - 3' s. s. No 
7' - 8.5' s. s. ASTM Leachate on Ccmposite 
12' - 13' s. s. 
13' - 15' S. T. 

I 17' - 18.5' S; s. 
" 22' - 23.5' s. s. I 

27 ' - 28. 5' s. s. 
32' - 33.5' s. s. 

8-11 - "L': ., 2' - 3' s. s. No 
7' - 9. 5' s. s. ASTM Leachate on Canposite 
12 ° - 13 I s. s. 
13'- 15' S. T. Permeability - Lab 
17' - 18.5' s. s. 
22' - 23. 5' s. s. 
27' - 28.5' s. s. 
32' - 33. 5' s. s. 
37' - 38.5' s. s. 
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BORING I .D. 

B-12 - "M" 

W-2 

W-3 

W-4 

W-5 

W-6 

SAMPLE DEPTHS 

2 0 - 3 0 
7°- 8.5° 
12° - 13.5 
17 ° - 18. 5° 
22 ° - 23 ° 
23 ° - 25 ° 
27 ° - 28. 5 ° 
32 ° - 33. 5° 
37°- 38.5° 
42 ° - 43 ° 

4 0 - 9 0 

2 0 - 3 0 
51 - 6 I 
80 

0 0 - 1 0 
5° - 6. 5° 
10 ° - 12 ° 
15. 5° - 16 ° 

1 0 - 2 0 
4° - 5.5° 

0 ° - 2' 

~ ', . . ",) 

MANISTIQUE PAPERS, INC. 
HYDROGEOLOGICAL STUDY 

TABLE 1 (CONTINUED) 
SUMMARY OF BORING ACT! VI TIES 

TYPE OF SAMPLE 

s. s. 
s. s. 
s. s. 
s. s. 
s. s. 
S. T. 
s. s. 
s. s. 
s. s. 
s. s. 

Auger 

s. s. 
s. s. 

s. s. 
s. s. 
s. s. 
s. s. 

s. s. 
s. s. 

s. s. 

ANALYSIS PERFORMED 

ASTM Leachate on Canposite 

Permeability - Lab 

Sieve, CEC 

CEC 
Permeability - Field 

Sieve 
Sieve 
Permeability- Field, CEC 
Sieve 

CEC 

CEC 

WELL INSTALLED 

No 

Yes - W-2 

Yes - W-3 

Yes - W-4 

Yes - W-5 

Yes - W-6 

No ne Yes - W-7 

(a) S. S. =Split Spoon Sample 
S. T. = Sh leby Tube Sample 



SAMPLE LOCATION 

B-1 - 11 A11 

B-3 - ,ucu 

I 
<.0 

B-6 - "F" I 

B-7 - IIGII ... 

B-8 - "H" 

B-9 - IIJII 

B -10 - "Ku 

B-11 - "L" 

8-12 - "M" 

MANISTIQUE PAPERS, INC. 
HYDROGEOLOGICAL STUDY 

TABLE 2 

' I 

RESULTS OF SOIL TESTS - FIELD & LABORATORY 

SAMPLE DEPTH 

7' 
10' - 12' 

15' 
18' - 20. 5' 

5' - 6. 5' 

1' - 2' 

1' - 2' 

4' - 5' 
10' - 11' 

8' - 9.6' 

13' - 15' 

13' - 15' 

23' - 25' 

PERMEABILITY 

1. 03 x 10-2 an/ sec 

3.24 x 10-6 em/sec 

1.15 x 10-5 an/ sec 

2.62 x 10-6 em/sec 

6.34 x 10- 5 an/sec 

3.63 x 10-6 em/sec 

SIEVE 
CATION EXCHANGE 
CAPAC !TV (MEG/ 
100G SOIL) 

Dark Brown Silty Sand 3.10 

Brown Sand 
Grayish Brown Silty Sand 
With Sane Clay and Organic 
Material 

Brown Silty Sand 

Brown Silty Sand With 
Sane Clay & Organic Material 

Brown Sand 
Grayish Brown Silty Sand 



SAt·1PLE LOCATION 

w - 2 

w - 3 

w - 4 

I 
~ 

0 
I 

w - 5 

w - 6 

WIN I STIQUE PAPERS, INC. 
HYDROGEOLOGICAL STUDY 

TABLE 2 (CONTINUED) 

\'· ·,:-:.:I 

RESULTS OF SOIL TESTS - F !ELD & LABORATORY 

SAMPLE DEPTH PERMEABILITY SIEVE 

2 0 - 3 0 Clean, Reddish Brown Sand 

5° - 6 ° 
1. 95 x 10- 3 on/ sec so 

0 0 - 1 0 Brown Sand 
5° - 6,5° 

1.70 x 10-3 on/sec 
Brown Sand 

10° - 12° 
15.5' -16° Dark Silty Sand With Son e 

Organic Material 

1 0 - 2 0 

0' - 2 ° 

CATION EXCHANGE 
CAPACITY (MEG/ 
lOOG SOIL) 

3. 52 

2. 11 

0. 81 

5. 49 

5. 03 
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from each observation well and measuring the static water levels in the wells 

on 3 separate occasions. Results of the monitoring well samples are included 

in Table 3. 

SITE MAPPING: 

A topographic survey of the s7te area was completed by obtaining ·direct 

measurements of horizontal and vertical features of the site. Elevations of 

the site were obtained on a 100 x 100 foot grid system with a benchmark for 

horizontal control being established near the southern boundary of the site. 

The location of all existing site improvements such as roads, culverts, 

property boundaries etc. were determined as well as the location of the 

borings and observation wells l'ilich were installed during the study. 

A 100 scale map of the entire site was prepared and is included as Figure 

2. This map presents all horizontal and vertical information obtained during 

the field survey. 

A legal survey of the landfill site including adjacent properties owned 

by Manistique Papers, Inc. was. previously completed by a registered land 

surveyor. A copy of this survey is also intl uded in Appendix G. 

SOIL ANO BEDROCK CONDITIONS: 

Results of permeability testing, sieve analyses and cation exchange 

capacities along with driller's logs indicate that native soils over the 

entire site fa 11 in the range of coarse to medium sands. The average 

permeability for these sandy soils is 4.65 x 10-3 em/sec while the average 

cation exchange capacity is 2.87. All sample results were in the range Yilich 

is typical of sand and indicates a lack of organic or clay like material in 

the sandy zone. Sane boring 1 og s. show the presence of 1' - 4' of organic soil 
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:in areas where residue has not been applied and other logs indicated the 

presence of clay-like material at the interface between the soil and bedrock. 

Table 2 summarizes the soil sampling results. The data and calculation sheets 

for the field permeabil ities and sieve analyses are provided in Appendix A. A 

discussion of the procedure for field permeability is also included in 

Appendix A. 

All soil borings were continued to refusal which was assumed to be 

bedrock. Bedrock was encountered at depths ranging from 5 feet to 20 feet 

below the undisturbed ground elevation. This corresponds to a range of 

bedrock elevations between 80 feet and 90 feet project datum. The highest 

bedrock elevations were encountered near the center of the active portion of 

the site. Overall, it appears that the bedrock surface is at shallow depths 

and undulates somewhat,but dips in a general southerly direction. This is 

consistent with the report entitled "Reconnaissance of the Groundwater 

Resources of Schoolcraft County, Michigan", U.S. Geological Survey, 1959. 

Domestic water well logs obtained from the Michigan Department of Public 

Health within the general area also show that bedrock is encountered from as 

1 ittle as 3 feet to as much as 30 feet below the ground surface, which is 

consistent with the findings of this study. These logs also indicate that the 

water producing formation is encountered most often in the fractured limestone 

between 50 and 100 feet below the ground surface. Well logs for the area also 

show the presence of a layer of hard crystal] ine rock about 10 to 15' thick 

occurring between the frac~ured limestone near the ground surfac~ and the 

deeper fractured 1 imestone which serves as the water bearing formation. 

-13-



J 
I 
L 

L 
I !-·. 

I 

:GROUNDWATER OCCURRENCE AND QUALITY: 

DATA COLLECTION PROCEDURES 

In accordance with the approved work study plan, seven groundwater 

observation wells were constructed, water surface elevations were detennined 

to establish the hydraulic gradient and direction of groundwater flow and 

groundwater samples were collected and analyzed. The parameters tested were: 

pH, specific conductance, temperature, static water level, bicarbonate, 

alkalinity, chloride, sulfate, phenols, iron, copper, lead, zinc, calcium, 

sodium, magnesium, manganese and total organic carbon. 

Six of the seven groundwater observation wells were constructed during 

January 1987 in conjunction with soil boring activities.- Wells were 

constructed in accordance with the typical well construction procedure which 

is illustrated in Figure 4. Screens were installed in all wells at depths as 

shown on the soil boring logs (Appendix B). Well number seven was installed 

in. July 1987 to provide additional information on the water surface elevation 

and water quality in a downgradient direction from the site. 

The effects of precipitation on this site were observed directly in early 

June of 1987. A rainfall in excess of 1.5 inches occurring on June 6, 1987 

resulted in an increase in water surface elevations of approximately 0.3' 

between June 5, 1987 and June 8, 1987. This suggests that groundwater 

movement through the site is quite slow and that the Gould's Slough area of 

the Manistique River controls the rate of flow of groundwater from the site. 
/ ~ 

\This also indicates that gr-oundwater levels in the area fluctuate in direct: 

i 
,; response to the effects of precipitation and therefore behaves as an 

i unconfined aquifer. 
'---

Water surface elevations were measured on 4 separate occasions from 
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February 1987 through July 19.87. These measurements show that during the 

study period there was a variation of approximately 1.2 to 1.5 feet in the 

water surface elevations, which is to be expected in an unconfined aquifer. 

It was also observed that the variation in elevations is quite constant 

throughout the site, indicating that the water surface of the entire site is 

hydraul i ca 11 y connected. Since the water in scme of the we 11 s was frozen when 

measurements were made in February 1987, this information was not utilized in 

determining the direction of groundwater flow. 

The water surface elevations can be used to estimate the direction of 

groundwater flow through this site by analyzing a group of three wells. 

Although only 3 wel-ls are necessary to estimate the flow direction, a total 

of seven wells were available for analysis. Therefore, it was possible to 

analyze multiple well groupings to provide a high degree of confidence in the 

results. A total of three well groupings were analyzed. Well numbers W-1, W-

4 and W-5 and we 11 numbers W-3, W-6 and W-5 were ana 1 yzed with in form at ion 

obtained on June 8, 1987. Well numbers W-1, W-4 and W-7 were analyzed with 

information obtained on July 17, 1987. 

A comparison of these separate analyses establishes a general groundwater 

flow direction for the site of north to slightly northeast (See Figure 2). Due 

to the close proximity of the t~anistique River and Gould's Slough to the north 

1 imits of the site, it is 1 ikely that groundwater from this site is 

discharging to the downstream portion of Gould's Slough (Creek) just upstream 

frcm its confluence with the Manistique River. Graphical determinations of 

the groundwater flow are included in Figure 2. The ,abandoned Haywire Rail road 

grade situated between the site and Gould's Slough restricts the flow scmewhat 

and diverts it towards drainage ways beneath the grade. This is 
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illustrated in Figure 2. This does not interfere with the general groundwater 

flow or its point of discharge. 

The groundwater examined during this study occurs in a saturated zone 

between the bedrock and a feH feet below the ground surface. This groundwater 

is not considered a useable aquifer since Rule 325.1631 (4) of the Michigan 

Department of Public Health well construction code requires that at least 25 

feet of casing be installed in the construction of domestic water supplies. 

This requirement results in all wells in the immediate area being canpleted "in 

the underlying bedrock, in most cases to depths greater than 50 feet. 

The horizontal rate of groundwater flow can be estimated by the 

expression: 

V = Ki 
n 

where V = groundwater flow velocity (em/ sec) 
K = hydraulic conductivity 
i = hydraulic gradient 
n = porosity 

The hydraulic conductivity based on field determinations of permeability 

ranges from 1.03 x 10-2 em/sec to 1.70 x 10-3 em/sec with an average value of 

4.65 x 10-3 em/sec. The hydraulic gradient ranges from .005 ft./ft. to .003 

ft./ft. An average of .004 will be used in this case. The porosity is 

assumed to be 0.35 which is representative of medium sands which constitutes 

the majority of the saturated soil zone in this case. Using this expression 

and the values for this site, the estimated horizontal velocity is 55 

ft .I year. 

WATER QUALITY 

Samples for wells 1 through 6 were collected on June 8, 1987 and well 
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number 7 was sampled on July 17th. Results are shown in Table 3. Prior to 

-sampling, all wells were bailed with a teflon bailer to remove at least 3 

volumes of water or until the well was emptied. Samples were collected with a 

teflon ba i 1 er and transferred to containers that were prepared by the 

laboratory. Preservatives were also added by the laboratory as necessary. 

Samples· for dissolved metals were filtered in the field with a 45 micron 

filter before being transferred to the sample bottles containing 

preservatives. 

Measurements of static water e lev at ion, temperature, pH and conductivity 

were performed at the time of sampling. All other samples were submitted to 

Western Michigan Environmental Services in Holland, Michigan for analyses. A 

copy of the laboratory report for these samples is included in Appendix D. 

We 11 number 4 appears to be the up gradient we 11 for the group of 7 we 11 s 

installed for this study. It had the highest static water elevation during all 

sampling events and it is felt that this we 11 is most representative of 

upgradient water quality in the area. Wells number 6 and 7 are located at the 

north and northeast extreme of the site and would be expected to be in the 

direct path of groundwater flowing frcm the site toward Gould's Slough and the 

Manistique River, based on static water elevations. The concentrations of all 

parameters in the 7 wells tested are below primary Federal Drinking Hater 

Standards (See Table 3). Data from the upgradient well (#4) shows that the 

j.. natura 11 y ace urring groundwater in this area is enriched with iron and 

manganese to levels exceeding secondary Federal Drinking Water Standards, 

which. is quite corrrnon throughout Michigan. The remaining wells also show iron 

and manganese exceeding sec on dar y standards. Iron and manganese at these 

levels do not pose any threat to human health and these constituents are 
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~, considered of secondary importance from the standpoint of Orin king Water 

Standards. The typical problem associated with iron and manganese at these 

levels is that staining of plumbing fixtures can be expected. In any event, 

as discussed earlier, this~ aquifer is considered unsuitable for the 

installation of domestic water wells because of cas1ng requirements of the 

well construction code. 

There are some other important observations concerning the sampling of 

the groundwater in the area. Well number 5 is located within a short distance 

of where residuals are being applied, and shows the highest concentrations of 

nearly al 1 parameters. Wells number 6 and 7, located a short distance 

downgradient from well number 5, 900 feet and 500 feet, respectively, show 

much lower concentrations of most parameters a short distance from the site. 

This result indicates that the constituents in the residua 1 materia 1 s are 

relatively immobile and non-reactive and that the groundwater quality recovers 

within a few hundred feet. The natural processes of decomposition, attenuation 

and dilution are important processes responsible for improvements in water 

quality. Wells number 1 and 2 are also located near an area that has received 

residuals and near areas that have been covered and revegetated. These wells 

do not show significantly elevated levels of parameters. This suggests that 

the current method of covering and revegetating the site successfully reduces 

the mobility of the materials from the site. 

In summary, the current operation has no adverse impact on the 

groundwater in close proximity to the site. Based on the groundwater quality 

within a few hundred feet of the site, groundwater from this area should be of 

very good quality by the time it discharges to Gould's Slough. At the 

estimated horizontal velocity of 55 feet per year, estimated time of travel 
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from the northern boundary of this site to Gould's Slough is 36 years. 

WASTE CHARACTERIZATION: 

It is estimated that the site currently contains approximately 750,000 

cubic yards of residuals. This waste is predaninantly dewatered sludge from 

the paper mill's secondary wastewater treatment plant (665,000 yds) plus ash 

(78,000 yds) from the mill's power production facilities. The remainder of 

the material (<1%) is comprised of miscellaneous fiber wastes such as cores, 

crating material, scrap paper, etc. which are incidental to the paper 

manufacturing process. Oanestic refuse is collected by a canmercial hauler 

and transported to the Manistique City Landfill. 

To obtain information on the nature of the residuals previously 

placed in the site, that samples were obtained fran borings into the existing 

residua 1 s, in accordance with the Michigan Department of Natural Resource's 

approved work study plan. Borings B, K, L, M, J, G & H were canpleted in this 

materia 1 and in all cases "ex tended into the native soils beneath the site. 

Boring depths ranged from 5 to 47 feet. Boring locations are shown in Figure 

2. Appendix B contains the boring logs. The boring logs give visual 

descriptions of the material that was found throughout the profile. Canposite 

samples from borings G, J. K, L & M were submitted to the laboratory for ASTM, 

1 each ate ana 1 yses. In accordance with the work study p 1 an, these samp 1 es were 

analyzed for: pH, specific conductance, oil and grease, phenols, al uninum, 

cadmium, chraniLrn, copper, iron, lead, zinc, PCB's, manganese, total organic 

carbon and total sol ids. Results from this testing are included in Table 4 
-·~ 

and laboratory reports are included as Appendix C and F. 
' .. -

Even though the materia 1 sampled was placed in the site over a long 

period of time (approximately 14 years); the quality of the leachate shows 
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MANISTIQUE PAPERS, INC. 
HYDROGEOLOGICAL STUDY 

TABLE 4 
RESULTS OF ASTI4 LEACHATE ANALYSES 

SAMPLE SOURCE 
DEWATERED 

PARAMETER BORING G BORING J BORING K BORING L BORING M SLUDGE ASH SAMPLE 

A 11 resul ts ex pressed 
as mg/l unless noted. 
pH ( S. U. ) 7. 5 7.4 6.6 7.4 7.4 7. 4 9. 7 
Specific Conductance 

(umhos/ em) 140 55 300 100 140 350 300 
Oil & Grease <1 <1 <1 <1 <1 7 <3 
Phenols, Total 0. 006 0.010 0. 011 0.054 0.069 0.190 <0. 00 5 
Aluminum, Total <0.25 <0.25 <0.25 <0. 025 <0.25 <0.025 1.8 

I Cadmium, ·Tot a 1 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01 <0. 01 N 
0 Chranium, Total <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0,005 I 

Copper, Dissolved <0. 02 0. 029 0. 029 <0. 02 0. 029 <0. 02 <0 .02 
Iron, Dissolved 0.15 0.099 0.32 <0.05 <0.05 <0.05 <0.05 
Lead, Dissolved <0. 005 0. 019 0. 0076 <0. 005 <0. 005 <0. 005 <0. 005 
Zinc, Dissolved 0. 041 0.055 17 0.14 0. 27 0.13 <0. 002 
PCB 's ( ug/ l) <0. 5 <0. 5 <0. 5 <0. 5 <0 .05 <0. 1 . <1. 0 
t4anganese N.T. N.T. 0,066 <0.02 0.028 0.056 <0. 02 
Total Organic Carbon N. T. N. T. 57 44 19 60 <5 
Total Sol ids (%) 71.6 40.2 48.2 38.3 42.4 38.9 97.5 

NOTE: N. T. means a test was not performed. 



there are no significant differences in the leaching characteristics of the 

residuals during this time period. The only change in mill processes during 

the period the site has been in operation is the discontinuation of the 

groundwood mill in 1985. This had no impact on .the primary sources of 

residuals. 

Comparing the results of the leachate tests from samples of the materia 1 

at various locations at the site, all sample results fall within primary 

Federal Drinking Water Standards, and within secondary Federal Drinking Water 

Standards for all samples except boring K. The sample fran boring K had a 

dissolved iron concentration of 0.32 mg/ 1 compared to the secondary standard 

of 0.3 mg/1. These values are essentially equal with the small difference 

being within the limits of accuracy for sampling and analysis. As pointed out 

in the section "Groundwater Occurrence and Quality", observation wells have 

background groundwater concentrations of iron llhi ch are significantly greater 

than this secondary drinking water standard. The leachate from this same 

boring also showed a zinc concentration of 17 mg/1 llhich is greater than the 

5 mg/1 secondary drinking water standard for zinc. Human consumption of 

waters containing zinc at concentrations of up to 47 mg/ 1 has been reported 

without health effects and this concentration is not considered significant. 

All other v a 1 ues for zinc are in the range of 0.041 mg/1 to 0.27 mgl 1 llh i ch is 

far 1 ess than the secondary drinking water standard. Based on the fact that 

there is no appreciable difference in leachate characteristics between 

material that was placed at this site in the early stages of operation 

(Borings G and J) and material that has been placed in more recent years 

(Borings K, L & M), it can be concluded th(lt the material is very stable fran 

a chemical, biological and physical standpoint. It can also be concluded that 

-21-



the previously placed material meets the definition of inert as contained in 

the Michigan Department of Natural Resource's "Solid Waste Designation 

Guideline", February, 1987, and is therefore suitable for placement in this 

site. 

CURRENT AND FUTURE SITUATION: 

No significant changes in the character of the residua 1 s produced at the 

paper mill are currently expected within the next several years. It is 

anticipated that increases in paper production will continue to be achieved as 

design conditions for the recent paper machine upgrading are achieved. This 

would result in slight increases in dewatered sludge val t.mes, but the quality 

and composition of the sludge should not change. 

It is therefore expected that 99% of the residua 1 s taken to the site will 

continue to consist of dewatered sludge and power plant ash. The current 

makeup of material is estimated to be 94,000 yd3 of dewatered sludge, 11,000 

yd3 of ash and 1,000 yd3 of primarily demolition type material. 

Samples of ASTM leachate from the dewatered sludge and ash were analyzed · 

for parameters agreed upon in the work study plan. Laboratory reports are 

inc 1 uded in Appendix E and F. 

A comparison of these leachate results (listed in Table 4) ~ndicates that 

the characteristics of the dewatered sludge are very similar to the 

characteristics of the previously placed material. This is expected on the 

basis that there have been no significant changes in the residuals placed in 

the site, as discussed earlier. The ash sample shows non-detectable levels of 

all parameters but al t.minum. It can therefore be concluded that the materials 

currently being placed in the site meet the definition of inert as contained 

in the Michigan Department of Natural Resource's "Solid Waste Designation 
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Guideline", February, 1987. 

SUMMARY: 

A review of leachate produced from samples of previously placed material 

and from the material currently being placed shows that all material 

investigated is suitable for placement at this site, because it meets the 

definition of inert material as contained in applicable guidelines. Residuals, 

with characteristics similar to residuals generated currently and in the 

[·. expected future, have been placed at this site for approximately 15 years. 

without creating any adverseenvironmental impacts. 

\" 

i . 
' 

I 

I 
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PROCEDURE FOR FIELD DETERMINATION OF MONITORING WELL PERMEABILITY: 

In place penneabil ities were detennined on well numbers 1, 3 and 4 by the 

slug test method. This methods involves instantaneously adding a _known vel ume 

of water, or slug pf water to a well. The rate at which the column of water 

falis to the original level is controlled by the fonnation characteristics. 

To ca 1 c u 1 ate the hori zonta 1 penneab il ity, Hors 1 ev 1 has dev e 1 oped an 

equation for a cased hole in an aquifer of finite thickness: 

K' = r2 ln(L/R) 
2LT0 

where K is the penneabil ity, r is well diameter, L is the length of screen, R 

is the screen diameter, and T0 is the time required for equalization of the 
• 

head difference if the original rate of inflow or outflow is maintained. 

Inrnediately after injection, the water level in the well has an initial 

elevation, He above the initial static water level. As the water level falls, 

the difference h in the water level between that at timet and that at the 

original head is measured. See Figure_4. The log of the ratio of the water 

level at any time, divided by the water level inrnediately after injection, 

h/H0 , is plotted versus time. This plot wil
1
1 yield a straight line. Horslev 

detennined that when h/H0 is equal to 0.37, the time t is equal to T0 , 

The slug test consisted of initially measuring the static level in the 

monitoring well. An airline was inserted in the well until just submersed. A 

portable pump supplied the pressure and a pressure transducer was used to 

convert psi into feet of water above the bottom of the air 1 ine. A volume of 

water was injected into the well and the initia 1 displacement, H
0

, was 

recorded. The drop of the column of water was recorded versus time. 

1cedergren, Seepage, Drainage and Flow Nets, 2nd Edition, John Wiley and Sons, 
1977, Page 66. 
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The plot of the log (h/H0 ) versus time is in the attached sheets for each 

well. Since the air 1 ine was submersed before injection of the column of 

water, the ratio h/H
0 

must be corrected for the initial level of water above 

the 1 ine. Thus, the original depth, H must be subtracted. This gives a plot 

of h - H versus t on semi-log graph paper. 
H0 - H 

Where h - H is equal to 0.37, t is equal to T0 • 
H0 -H 
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WELL PERMEABILITY - SLUG METHOD b' ld" 
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::E CD 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (006) 563·5407 

WELL PERMEABILITY - SLUG METHOD S-rr. r'c =- s.' s'' 

CLIENT ---LM,:.,A~Al~• ~:...Twi_.,G};.:!/.~t:!a-_.J.?...Lt.~f...!:r::.rP.::..S=....__:~::.AI~(.---- DATE J- II- ~7 

. TEST PERSONNEL ____ .,[J,)"--.::S:...!f'/\.,.l-__ .J..l-'"~"L----- PROJECT # 8J!OJ 
~ 

WELL NO. --~3,__ __ WELL DEPTH ___ f)...._fi:.u,.._ WELL'DIAMETER(r) ;2 'tJ C./·/ 

SCREEN LENGTH(L) ___ __:{l:..::.,.~.:;_ ____ .SCREEN DIAMETER(R) ___ __.,/).__lc_;iJ_<-_H __ _ 

ORIGINAL H D, 30 K = .::.r_' ..::1;;..:n..:..:(L::.:.I..:..:R.:..) 
___ __;:...._=..:::____;___ 2LT

0 

DISPLACEMENT RECOVERY 

t(min.) depth(ft.) t(min.) depth(ft.) 

0.25 '·Ltl 0.25 

0.5 i..J,/ 0 f). ?, '-1 0.5 

1.0 3.~~ IV'\ ., .0 

1.5 ,j, 'f 0 0. :',:) 1.5 

2.0 2.si b·"' 2.0 

2.5 :;_, 3'-/ r,u5 2.5 

3.0 :2 }b Ml 3.0 

4.0 1.'1 '3 l')l 3t. 4.0 

5.0 - I. 73 0,:3.2 s.o 
6.0 I 5S 0 .~'0 6,0 

7.0 I. '-io 0.:1'-J 7.0 

8.0 '. ~"' ~.;1.1 8.0 

10.0- 1. t>'-1 1.1~ 10.0 

12.0 - 1J. AA 1.H 12.0 

() 75 
.. 

14.0 6 /0 14.0 

16.0 (),1,5. 1.08 116.0 

18.0 h .-<IS . o.o~ 118.0 

20.0 D,SI 120.0 
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U.P. .ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906}563·5407 

WELL PERMEABILITY - SLUG METHOD 

CLI~--~M~A~~~~~~TUl~G~~~l __ Lfh~p~~~&~'---=~~N~C~·----------
TEST PERSONNEL -~\.,)"-"':lli!.L.l __ _:L~/"\wNc!... _______ _ 

DATE 2. - II -8 7 

PROJECT # 8 7{0 ( 

WELL NO. ___ '-j..!_ __ WELL DEPTH_---'/c:;~_'ft.:.;t::__ WELL DIAMETER(r) _ _;..<~,'-LN:::..::<e!:,J __ 

SCREEN LENGTH (L) ____ ..:;2_...:-G::>t~--__;SCREEN DIAMETER ( R) ___ _:::2o_..:.•.:.r->_c:.:ft'-'----

ORIGINAL H ______ .J..o1!.•..:::3:..JL-__ K = r' 1n(L/R) 
2LT0 

DISPLACEMENT RECOVERY 

t(min.) depth(ft.) t(min.) depth(ft.) 

0.25 .:.t, 4 (., 0.25 

0.5 4./R o,'\3 o.s 

1.0 '3.. 17 o.tn .1 n 

1.5 ~- 38 '" 7:; 1.5 

2.0 \ ()(~ II.Lb 2.0 

2.5 ;).78 n. r, 'l 2.5 
. 

3.0 ~ ' ,z; c:; ~-'3 3.0 

4.0 IJ. ?-.0 6.'{~ 4.0 

5.0 I • '1'5' Dn:IS 5.0 

6.0 /7C, (),33 6.0 

7.0 I Sl ~.l"l 7.0 

8.0 I - <I:J.. ~-~" 8.0 

10.0 L.n C.!'l 10.0 

12.0 (I '19 A.IC. 1-2.0 

14.0 {) 8C, D-12. 14.0 
.. 

16.0 D ;IC:. o.o, 
'"' n 

18.0 0.1-.1 b.OI h8 n 

20.0 (;. 1:,?- o.or, on n 
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U.P. ENGINEERING AND ARCHITECTURAl ASSOCIATES, INC. 

CAlCULATION SHEET 

~:~"-----1-:-_lijed~---------1 Slieet _., --· ::."" 

Wdl "1 

,~ !11 ( -f J 
;J. L T. 

\ ~ ( (,C,. '16 ) 

c 5' Cl8 } '" 5.D8 
2. ( o.o, 9b X: .309 j 

= /.lO'I /0- 3 ~"'/sec: 

WELL" 3 

K = ,~ I" (i) 
-;;<! L 7;, 

==-

.:z,,c_r\ ':2.5~0."\/•"' = 
:!.'1 ,,._,LH >J, ~'i 
;2,..,<H '.2,5'-j ' 

-::: ]. 5 "'/Jp.y 
~t.co SAI'J'() 

5,08c.~ 

66.'lb C"\ 

S. 03 c-
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906) 563-5407 

WELL PERMEABILITY - SLUG METHOD 

DATE -""";2;:_-_.f_,_f-_.8..J..L7 __ 

TEST PERSONNEL __ J1>10"'-'"'S..:::..wf1~ _ ___.~.L<..!-A~IJ~------- PROJECT # 87107 

WEJOL NO. ---""'---- WELL DEP.TH ---'_'3"'-''-"5'-(I.:Ct,,___ WELL DIAMETER(r) ----"':2_'--'-',,.;0!!Q'=!!.. __ 

SCREEN LENGTH ( L) ----"2-'--"'-ft_'=------'SCREEN DIAMETER ( R) ___ _.;?"'-'-'' "'"'Qj""'--~--
D o. a r' ln(L/R) 

ORIGINAL H , ..; j K = 
-----~~~------- 2LT0 

DISPLACEMENT RECOVERY 

t(min.) depth(ft.) t (min.) depth(ft.) 

~ #o ~ /. ?'1- 0.25 

0.5 (), ::L.S ), &I 0.5 

1.0 D,7"i I, I'll 1.0 

1.5 1 ~s /, tl 1.5 

2.0 ~0 "' 1.~1 2.0 

2.5 :b.'S \.17 2.5 

3.0 I \,Tl 3.0 

4.0 r :J. - !.76 4.0 

5.0 - 1" , 71 5.0 ' 

6.0 '-t 1.1'3 6.0 

7.0 5 !,7?, 7.0 

8.0 (, ), 7:1. 8.0 

10.0 g 1.]~ 10.0 

12.0 ID I . .C7 1-2.0 

14.0 /2 ), b l . 14.0 " 

16.0 l"' I. SC-, - 16.0 

18.0 I!. /.52 118.0 

20.0 IB j, ~lh i?fLO 
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U.P. ENGINEERING AND ARCHITECTURAl ASSOCIATES, INC. 

CALCULATION SHEET 

Compulod by (.;)1 t1 S.bject 

Clltcbclbf 
Clioort 

H - h.. w~ 

t" 6.5 

t_- /,() 

H- He. 

b.3Cj - /. 77 
o.s'1 - /.81 

o.39 - 1.77 = 
(),31.- IJ~I 

s .. ~.~G- T<,;SI 

tJtsN1:>.i1QU.L ?~e;;g • 

~ : 6.3''1 
h= de.,rh a..I-

Ho = 1.2>\ 

6.'17 

-Job. No. 

Iloilo 

o.s 
I 

2 
-3. 
'i 
5 
c. 
8 
ID 

12 
L'J 

/C. 

18 

;). II 

8](D] 
~-(2,-8'1 

H-h 
H-Ho 

D,~( 

M7 
(),~{, 

o. '11 
" 
" 

.. 
D· 9D 
(),8(. 

(),8 :z 
(),tv,) 
(J,77. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906) 563·5407 

March 16, 1987 

Mr. Bill Meinz 
U.P. Engineering 
614 Ludington Street 
Escanaba, Michigan 49829 

Dear Bill: 

RE: MANISTIQUE PAPER 
PERMEABILITY TESTS 

As per our conversation of March 13, 1987, concerning the tests run for 
the above referenced project, I am enclosing my method for recreating the in:.. 
place density in the constant head permeability test. 

Step 1. 
Step 2. 

Step 3. 

Step 4. 
Step 5. 
Step 6. 

Step 7. 

Weigh sample and sample mold (W 1). 
Calculate v~lume of mold (Vm). 

vm = Trr h 
of sample Vs). Calculate v~lume 

V
8 

= 7Tr h 
Remove sample from sample mold. 
Weigh sample mold (W5 ml• 
Calculate weight of sample (Ws). 

(W - W ) = W 
Calcuiate ~~e weight/c.f. of sample based on the volume of the 
sample. 

Ws/Vs = A(lbs)/CF 

Knowing 'A' lbs/cf of the sample and knowing the volume of the 
constant head permeability mold, l/30th of a cubic foot (B), 
calculate the weight (Wp) of the soil needed in mold (Wx)• 

Wx = A(H/CF)/B(CF) 

Therefore, Wx has to be compacted in the length (L) of the 
permeability mold. 

" The last step is a trial and error function to match (W ) with (L). This 
is done by repeating the compaction o~ the soil .sample in t6'e mold. Keeping 
in mind that this should be done in a timely .fashion as to not change the 
moisture content of the soil sample •. 

HOUGHTON • NORWAY • ESCANABA 
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Mr. Bill Meinz 
U.P. Engineering 
Page 2 

You should also note that the constant head for these tests is 863 em 
(28.31 ft.) which may or may not simulate the actual field head on the soil 
sample. 

Should you have any further questions or comments, feel free to contact 
me. 

TJK:nh 

;;£ 
~. Klenow 
Certified Engineering Technician 

U. P. Engineering and 
Architectural Associates, Inc. 



U.R EN61N££RIN(i AND 
ARCHITECrURAL 

ASSOCIArES. Inc. 

(':'f 

CONSTANT HEAD PERMEABiliTY TEST 
/!.·· -.n. 
'----L ~=\, 

d;A.. .o·~~~ ~~ r .o~.vo, ."14111 Mm~~o·~l. "''I f¥~1/0 

V;j 

;::;P ,c; t£12- /,/; 1 ;_ t.- S L G./ u G E 

----· C/ ·--

/._) 

:-' / 

' 

Description of soil 

Sample No. I 
r I I' /" I 

,Be>~! /1/0 0 Location _ _:__ro~=---.c.)_=-----------------------

'<' '. ~I 

Jj&/87 

3/7 

3/B 

, cl 
.l ;I ') 

II 

Length of specimen, L 

Area of specimen, A 

Void ratio, e 

//, 7" 3 (em) 

81, 07 (cm2) 

Test No. Average Time of 
' 

flow,Q collection, 

(em 3) 
t 

(sec) 

//: ~0 ,q/1') 

/.'so PFY/ I 122 h 0200 
;:,.upM 
3 ,' :JD fM /1/ 7, zoo 
3: Sbf't>1 

c?SO 
•\' !.. r.rj·, 

6.'30 !'"'' 7'!r ~ DC"' I '·' 

e:a"~"" 
(,..'.IS AWl 
wiJSAYV' 
/,?.·SOf'M 
/'2..' fuP•" 
1.'t:fp,, . 

7,'1Yf"11'1 . 
(, ,' so 11"" 

~~ 

5JS' 
3flo 

.3r~ 

L 
A'h 

~b-5' 

-::. 

_3{, 300 

;t.;l. 50 0 

d0 ;oo 

":II ?oo 

0, ooo 1033 7 I 

g (I -'f) ,o~,t-337/xlo. Q 

t. 

• 
• • 

Diameter of specimen, D /0' / 4> (em) 

Dry weight of specimen, W2 - W 1 g 

G,----

Temperature Head . k ; __9_!:. 
of water, T difference, Ah t 

h 
('C) (em) (em/sec) 

;'/(c)_ £3t,3 
-6, 

;.;(.. L j,Z: 1&7 k/D 

-~ 
1 Ll" (c ) j, I i.- 'Z. 8&3 __, ' ~ 7 9 ;nr:s 

!'!"'(c.· /, I 0 '2'. ;? (, 3 ~. 6 N3 1/'to 
.(. 

8" (c) I •• , .~" 

,, ~0 2/ 3 . ro . 3. 3 u 1;3 .X/{)-1. 

17"' c. ·•l.o?:) ~-03 
.lc 

:J. lp !:5'1 X /0 

/1 'C- /, 2 !,.,5" '6&3 _2 I ff/5'1,' /{).f 

8' (_ /, 3 8 f){:,3 -io 
4. 13/oO X 10 

1\\J E -::. 
3. '13C. ~I o- ~, 

~ ~ (Y)( ~ J 
···.•. 
'·fi 

·' 

\. 

J ~~/,;7 ~If 

?,, 6 .2 s; . 

3. sr..::-;, 

.. ; r T, 
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0]2;,
_, vft U.P £NG/N££RING ANO 

, ARCHITECTURAL 
..../ \. ASSOCIArE"S l,c. --.....--" ' CONSTANT HEAD PERMEABILITY TEST 

~~r, n.;~u•~ Ul ~AI,._ JooiH/11 "'UH~".It\. N/ fYU!o 

/II /g7 

'·/ '2. 

V' 

Description of soil 

Sampte~l3or,t,'fl 'J" 
1 

Avc.tL M, ~..- '-

Location 

Length of specimen, L /1' 'I 3 (em) 

Area of specimen, A &! '<1/ (cm2) 

Void ratio, e 

Test No. Average Time of 
flow,Q collection, 

(cm3) 
t 

(sec) 

/<11~/'M 

t/.5'0 2.' :3 0 8
1 

tjr>O 

J,~/ltf: 3C:::C> 8,JOa 
J.i ,' ~ '[ 
i:<fo,,., L/ (.;1 0 1o

1
c..;oo 

?:V~fl" 
\ 'l/ I ·-'n ., oo /, ,· ro rJ ,, ~~- ( --

l.,'so P.W\ 
340 1., ooo 8:3oAM- ( 

)_ • ~"!. ....... vi,'t \v '/(Q.\ 
< 1:. ) I 

. . y1 

c 
') -,, 

l- r y-:. Ah 

S/L(d? e... 
8 1

- q ,5 I 

II , L-/ :::, 

· f · D /o,;f... ( ) Dtameter o spectmen, em 

Dry weight of specimen, W2 - W 1 

G,----

Temperature Head 
of water, T difference, 

h 
( OC) 

~( 
(em) 

?!:> '--'' I (I {':i c &o ., ..::; 

70 l' "\ 3 8io3 

?0 I'·!) 8~, 3 

50 /. )'2-- 3 ~-;~_: 

{,0 /,'17 t3(.:;) 

*-A"<::t 

g 

k= QL )(-
Ah.t·, 

(em/sec) 

1,15 IS '1-/g} 

/,0383XIO~ 
=-~ 

'/,01.3)/0 
.) 

1.21? .i"/Q 
_.,.. 

1.3l..l \(cO 

jli"•'t·· 
~--· .:~ r r .... 

-~ I • I 5'1 3 'f I 0 _______ _.... 

B,(.o'J ·:t. 8&·3.' ·> 

:.r _. 
-¥- rr~nL.{ ~~ 1- r.·, ..... J.. 1 i'Ht 
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. UP. f:NGINF:CRING ANO 
7 - ARCNITECTURAL 

-· ~\ ASSOCIATF:S. Inc . 
.,o;J;~,; nout,. •II l<fAJ,_ :O.IW/1 "'UH\4-".o\\", ~~ tll/i111 

CONSTANT HEAD PERMEABILITY TEST 
V• 

Description of soil 1};/e;~/JI ;',__ L 5"LL! L);:.. E 

Sample No{..<) tJor/rJcr 1/<' 1 

> ..... Location 1.3/-/S/ 

Length of specimen, L I j, '/3 (em).' Diameter of specimen, D / o • /&- (em) 

3·'1·87 

3-ta·t. 

Area of specimen, A 

Void ratio, e 

Test No. Average 
flow,Q 

(em l) 

1/:o.s"'"" . ' ?S' /.' <>O Ofl1 
/(<> "/'. M 

100 3:sopfv1 
3:J'o fM 

i'-!D ?.' )V jMI. 
7'~VfW'l 

:iB'B & :'15'19->1 

r.,: V!r .QtVI 
.J..&3 /.'O:fp-Yl 

I<;'' ., 

,31,07, (cm2) 

Time of 
collection, 

t 
(sec) 

~~ Cjoo 

I 0 I z.oo 

\Y '-fOO 

3 cr 300 

1'-:F,--f,.a.a .'22 18oo 

Dry weight of specimen, W2 - W1 

G,----

Temperature Head 
of water, T difference, 

h 
( OC) (em) 

4·" I.Sl 13?3 

·r (,'51 t3h3 

'fc \ . 'S '1 803 . 
7. ;_l 

.\.S'9 8&3 
50 1,5{ 'i?(o.3 

A""- ; 
---- - - -----

,:) ...1 ) \; tD 
'f.-:. _I_ 

~: 

t ( ,q:. 
81. ol ( al.3) -= "-/ 

.. • 1-< -=- Q._ ('!) 
t. 

·.;.; 

g 

k= Q L 
A h t 

(em/sec) 

2, 7f?So x 10-(p 

oz.. !I" 1!it.. X to-C.. 

-it> 
~.LJCj3'7 x /o 

-1. 
2;.5'1..4~ 'i IO 

I _(, 
if'l:o' '>'!:'tl ~ , ~ r 

--

- j, C.IBh'ib-L I 

.2, qo;?li 1 



~· 
:?,: 

-~---r ,-.---
··---

.. ~ UP. i :ER!t. 0 
""!f -\ ARCHITECrt.JRAL 

_ _, ASSOCIAT£5, Inc. CONSTANT HEAD PERMEABILITY TEST 
.,>;. ·~•• •II OI.A/" .\I HII I ·'IIHI.I.'.-\, Ul 'VHI• 

\/ 

M-/&7 

IJ t--/ g 7 

't2/B7 

/12./8., 
'/t2.j8 7 

!1?./8 7 

Description of soil Pope{' Ml \.. \.. s L u6Ge.. 

Sample No. fro t \ V\ZJ L. Location __ ..!).o:?>!-1 _____!1_:::~~/ -------------------

Length of specimen, L II, \f'.?> (em) Diameter of specimen, D /0,1 G;;. · (em) 

Areaofspecimen,A gl,67 (cm2) Dry weight of specimen, W2 - W 1 g 

Void ratio, e G,----

Test No. Average Time of Temperature Head k= QL )< 
flow,Q collection, of water, T difference, A h t 

(em l) 
t h 

(sec) ( OC) (em) (em/sec) 

9-116 ~ 72.0 3ooo I ,S '2.. B~"3> /,~'XIO"" '-\ Jo:oo AM 
10 ·. t>';;"'AM 

CG~ 3606 IS~ 8~3 J, 0 )<, 10- ., /0.' S'~ ;..,('Jo. 
11'.00 AM 
II ', S"c lo:M 110' ,3000 t.s;; ~6~ I,CJXiCr't · 

~~ss;~ I '4 7.So 3bOO f, r J. S6~ ).OX./0 -'f 

1'2. •• ~c eco ' 
1!<:! 3tJCO IS4 8<3.'3 j,C'JI../0 -'j 
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V• 

CONSTANT HEAD PERMEABILITY TEST MAR 1 ~~ \9o' 

Description of soil /1J!f£;ci/(!L-C .FLL,Ji)(:, c c,z! c!/!GANIG ;U.41£/81A ~ {?c/?7) 

Sample No. {J) ~"r;nf? 121~ Location .)..:J '-JS
1 (So/L- 5/1/l{t:i~ ~i:G/lJ /-/9- 87) 

Length of specimen, L //, t/3 (em) Diameter of specimen, D /0' / !.> (em) 

Area of specimen, A 

Void ratio, e 

Test No. Average 
flow,Q 

(em 3) 

8/,07 (cm2) 

Time of 
collection, 

t 

(sec) 

Dry weight of specimen, W2 - W 1 g 

G,----

Temperature Head k= QL 
of water, T difference, A h t 

h 
(OC) (em) (em/sec) 

. 

/'110 p!Yi 
I c/O so /. s+ B"'J if. tCJ~x to 

-t. 

A:oo OM 3 '-1-oc-::J :{.;o·f37 
~ 

1:•o f M 

[80 IZ,oco 7: z..o f)_r'i 

'?: >•f'l>" 
5&;0 c.,:soi'IM 1\1 '-\00 ~-tr-'il 

"'; :::o· Am ., 
113 8, 100 9' o 5 Am 

) 

··------ 'I : II, Lf 3 

8 ! ~ 7 .< l' ·;. '\ 
/;:....-' .~)·~~~) f;:,, 'n 

.:;.;_ A •.) UA 9 <; 
,., 'l h,, _ _,. 

f"c.?'-" ....... : 

.;. 1 ~. I :- r 

I ( ; j..'' 
"-'.'. ':.< •• -. ~· ' 

t'i I f'. I'• I :I II).~· /.' ,,, l.f-1' 

4"' 
J./t;l 
I 

10 

:" k'= (y) 

:·:· 
·>: 
•:\ 
'•'· 

,, 57 

I .s 7 
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1 '")' 

( 
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Cllo3 . 3, BLfl X/0-~o 
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Producer 

Pareenta C\JIIi!IIYJoU¥a T t 1 1 

1~=====t==·=··=· .. =·==-t--,iP•~~;:<n~•==t:=~R~o~to!i!tn~od~~t~~;;L=jN!~ f I I Dat-;j '0/Bl TI.Rio 

~~~=====t=====--t---======r===::~==4==~P~•=••=I~n<~==J INtWIWo~htoiS. lG.~~ ~~====j===------+----===t=======t=====j ............ "••"'"• ./.~·c··":o-:i"'. o.._ 

, ...... - .• c.~ ........ 

~~=====±======-+------====J:======~======j Lo .. bJ' 1faahlng (Clay and BUt) 

Ylnol'\oaa Modulus ......... Om.. ......... % 

Retained Fr.ctlon.l 

Crushed Material.:::::::::::::::::::::::::::~· .. ········ 

~~:;;:====j====-----+---------====t=========t==========j Orcanic: Plater No •••••• u••••••••••••••••• • •••••••• '7o 

=~~=====j=========f------=====t=======~~=======j Thin or J!t!Oncatod Pioc ' ····•••••n••••••• 

aa -········••·····•Gm. 

~~~====j=====---t---=--======t======~======j lnc:motod, 11110ro than 1/3 .Ac-aa ••······ "" 

Iu.e:vated. Tote.!. ............ Gm. •••••••• '7'• 

~~~====j====-----+-----------==t=======t======j .................... ,;. G 

(I) Soft Pat1lcJoa •••••••• 111.. •••••••• ,-. 

{2) Che-rt ••••••••••~:~~•••••••••••••oo•uooouooGflll.oooooooo "· 

~~~====t=====--t-------------t:======+======j Su:rQ ot (1) + (2). • ••••••••••••••••••••••• Gt~~~. ......... .,. ~ ............................. c ............ ~. 

~~~=:==t:::::::Jo2:::::::---t---n~1---==t===:; c-;===1~=,:."=:0:::::==j Mat.ortat Meeta 01" P•ll• ··················---.• /lJ Rem.artt. ·······•u ..... 

~~~~~~~=t~==r~·J·~~==~=~~'J====~=jn~===i=~/~coo~==i :::::::::~::·::·::·:·:·:::::.:::~:·:::.:·::::::.:·:::::::::::::::.:·.:·.:·::: 1 .'l .-• -;;;.. lno ················································· 
I {()() ·········································•··············•·•········· 

~~~::=±i~~~~~ '·t3.rF~z~. "~=+=;~;==i=~~~-..;Jt==J ································································· 
-;: I 1.{:30; v. RC";C... g

3
,t-. ~ :::::::::::::::::::::::::::::::::::································· 

qt.j,'). <'~i.. ~:J ......................................... ::::::····················· 
1.~ .................... . 

_/~ .8 100 

TO! A L I(,-( (. r;-

\;{)£\...\_ # 2 
2 t_:J I 

gooc\ c.LRo.v\ <eJlS\.. lctWi"' ..Sal"d 

_j 

(Slcned) •••••••••••••••••••.••.••..•••• 
Plant Inape""c;t;;;················· 



II Sp¢c:. 

Sle"'e 

. i 
;;:~t 1 lost~-:d(Jr:rt· JTl.rn•· AM 

PM 
;;c::;;:-----J---~"'~•:O'<:':h~t --t--~·~·~~::•~"~'--t--!R~•~<a~._.~:.._--1f--..!P:!•::•::•:::'""~--l tnJ.Ual Wetc;ht of Sarap"'"l 11, ..,-~ii4'~_:L a~. 

- 2 'h" We!e:ht aiter Wash!nc ••• ·"'-::t.O.I . .fR ••• Om. 

~;------f--------J--------j--------j--------j Loes by Weeh!.nc (Clay 111nd. SUt) ••••.•• u Gm., •••••••• "lo 2" . 
~-::;--c---'---J--------t-------f-------if--------1 Fineness Modulus ••••••·••···•••••••u••••n••••••--········· 

_.;:H~\'::-'-----J--------J--------1-------f-------j Crushed Mlllt<~~rlal ............................ ow.. ......... '7. 

-1~'!0~'-'-----.J-------f---------j-------[-------j Orc;:a.n!c Ple.te No ............................................ . 
1'" Thln or Elon.caced Pieces m .............. uCm ......... "1. 

¥,." lnc:fiUrt.ed. mol!""e then 1/J kee ............ Cm ......... % 

In(:Nsted_ Tote! ......... u···--•••·"""""''Ga:r. ......... "'1o 5/8" 
.C:,C::.-----.J-------.j-------t-------j----------j (t) Soft Partie1e111 ............................. Ctn ......... '7. 

_':_<i'':.··=-----+-------.J.-------.J.-------t-------j (2) Chert ...................................... Gul. ......... '7• 

_3~/r_:S~'-;'-----+-------+-------+-------t-------; Sutn oC (t) + (1) .............................. Gm... ......... '7• 

_N~o:_· ~4 ___ ·--+-------+-------{--------t---..,.----1 Me.tel'ial Meeca or Falls ................................... .. 

~::::=-: ~:.,.o _ _.:._+--:o::--:. '2.,_---l---;::o-.= ,..q.-----1---,.C)"'--t---;-;: l cn:;::---i R•-"'" .............................................. ···· .... .. 
~~:::--:=--+-~~-1--'d!:U!.!,-!.2'' n-1---¥--+-~":---:-J ............................ _, .................................... . 
~N~0-~·~2.~o::!_+--~ l.~o!--l-~(\l..!·:!;' ,----+--'-·-:!'------:-!--1'~ '"''---:-J ................................................................... . 
_!:N!::;o-23~0 --+~.£i.~..hda,-+-~ 11,-f::-1-+--,.';-'A~-+--i'f?f---j .................................................................. .. 
_:N~o.0_•~o----1----:;9~8[,·~',_-..J---.:.:f: 7':·,,~ '---+--~~~·Sf2:--+--7 "7;'-----1·····--··----···············--···--···--···············--········--· 
-""~0-~5~0::---+~3~T7~·ci7:--+___;QQ~ .. t..~-!~~l<,;:l,~,7--t--'t"t='-_---J :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
_!:N!::;o-c_!I~OO~-::-+-..:lf'lL~lJ.d~--jf----·<;~; 5~.2-_S-\--f. <;~~3··~-t-~L-,"------i ................................................................... . 
- 2CO 53.5 4.P 97.13 :1. 
.- f'an 'Z .I ) 
_,._._ USIA) ::(5. I .J 
TOT At.. l '2. 7'3 .7 

I 
WE.LL­

()rowl'\ 

NO.4 

Sa""J 
0-! 

0 (Sign~d) ..................................................... . 
Plent Inapeetor 



'.:: 

. 
: 

-:-' Rotalncd P'C'actl~l ;';!~' 2. JD~/l/87 "jTimo·• ~:: 

-:2:-:\S-::,::-, -----j.--:.:.::::.:_:_t--~::::.:::::.__-j._-=:;:::::.:::=-.__+-_...!:!::.:;~--1 Wo!cht aCto,. Waahlac •• J.l:JB.""..G..a Om. 

-,:,.:.__---'----J.--------t-------+------+-------j Lo .. by Wuhlnc (Clay and SUt) .•...•.•. ~ u•····· "'• 

W•lc:ht Pcreant Re«dned. Paa.tnc Jn1t1a1 Weicht oi ~I• · - ~~0 o-. 

---'----!1-------!-------1--------\-------1 Ftneneaa Modulua ••••..•.••••••••••••••••••••••.••••••••..••• 
tY.t" -"::c:------J.-------J-------f------+------J Crushed Materte.l •...••........•..•••........ G=.. ••••••••• ?". 

_1:_:11:_'_' -----J.------,---J--------1------+------J OrcanJc:: Plate No ............................................ . 

_;!:_'_' ------J--------J.----'----+-------f-------4 Thl.n Of' Etonc:ated Pieces -·--·•·•······--·G"'-......... '"!. 
%'' lncNated, 11110.-. then 1/3 kee, ........... Gm ......... "7• 
_::------l--------1--------1-------1--------l Inauated. Totat .............................. Gm ......... ?'. 
SiS"' ..::.:_.::_ ____ -J.-------J-------f------+------J (I) Soft Partlclea ............................. Gm ......... '"!. 
~-s .. ..:.:_------+------+-------1------+-------f (2) Chert ...................................... Gm.. ......... 7. 

_:3~/_:8:_"-----l--------1-------f-------1--------J Sum. oC (I)+ (2) .............................. Gnl .......... '7 • 

..:N~o~-:...•:...... ___ -+------+-------1------+---~--J 
No. tl Material Meeta or Feila .................................... . 

•./ _:N.:_:o::_. :::..1-0 _...,..:.//).---J--~7~. q-----1----.-• .. 'J=---I--.~.7=----1--~<?oc"l.,.<----l ~~-~:-::.:~---~:·:.-.:~·.:::·.~---~~~::~~--~------~--~:-.-.~--------~~~----~~~--~·.:·:::.· 
_::N.::o·!!':~~---{--..::;:tJ 41!..,:-. q.::L..---f--...:i~'l:~'-""---1--'?=:~'qi::-----JI--:..j''' !;;1!;71:-,~·· --J ................................................................... . 
_::N~o-~3~0 ---f--..,l!.: If''-!--'--+--~;·< ):!·':/,---!-"-=!-:·'.f2---j.-___:(~f_t;>L----l ···································································· 
_.N~o~-:_:40~---+----J.f Ll -:..:C!!___--f-_ _.__q:::L_-!--~c.l.:----!--~C~&--l ···································································· 
No. 50 j~, f . QJ , q:J ···································································· 

iN~o-~1~oo;::====t="""5(~~~~~-'\;:' ==t==}; fCq~[.Cfj~==t=~~~f'?t.,7~===t=:::7~~~-===~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
-~o:> c::sq !:l. ""0.1.{ rs.t -;y: 

j/.1-i .4 1"/ I ST( Q U C r:J /J ;:J r::_ Z 
(/J E t'- L- /( (J ' ~ J 5 '- I"" I 

o £c>·"f/ 1/ c. 
~ L.•Joo ;-) 
/ft:.... ----

1, 

/., £, r.::: 

(Slcncd) •...........••..........•..•..........•.•....•........ 
Pt•nl tnlpcc::tot 



,-

1 

II Spc.:::. . u 

-;:;~;------f---"':.•::l"c::b<:__4 __ :;P_:•::~:.:•':•::_< __ J:-_ _;R::;•:;•::•:::: ..... :=:.__+-_ _.:P::•::•~•I~ .. ~--j tnHLal Woicht oC S.""PI• .J.':i.O),,Q.~ CD\ 
2'1S.. Wolchl altor Wae.h.lnc ••• J..'Si:tt..!f..t.t ... ~ am: 
-;2~~;-------+-------1-------+-------f----------J Lou by Wuhlng (Clay and SUt) ......... ~ ........ "'~ 
-1;;10~.;;,--'-----f-------J:--------j--------+--------j Fineness Modulue ••.••••••••••••.•••••••••••••••••••••••••..• 

~1;;.,~,;;,------f-------.f--------j--------f--------j Cru11he.d Material •••.••••••••••••••.••.•••••• GfQ.. ••••••••• "'~ 

~~:-------f-------.f--------j--------f--------1 O~canie Plate No ............................................ . 
1 u Thin or Elongated Pie.::ee ~···········•••••Cm •••••.••. '7~ 

~¥.;-.";;,;------+--------j--------t--------j--------; lncsueted. moE"<e then. 1/3 &ea ............ Cm. ......... '1~ 
5/8'' Incruated_ Totai .............................. Ga:!. ......... 'r§ 

.::'":7-------f-------.f--------j--------+--------j (1) SoCt Perticles .......................... , •• Gm ......... "'~ 
%"' -:;';;;;:;------f------'--f--------j--------+--------j (2) Chert ...................................... Gm .......... "'o 
~3::/-:-8'-'-:;'-----f--------j--------t--------j--------; Sum o( (1) + (2) .................. : ........... Gm.,, ••••••• '7., 
No.4 
~NC;o".'-::~;-----f-------4-------+--------f--------j Material Meeta or FaUs .................................... . 

o/-;N.;.:o.:... :'-:10:----+--.,.. ""\--+--.-, CQ.,.---+--,=-Q--+--/r;-;; (X)-'---l ~~-~-~~-~~_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-~·_-_-_-_-_-_-_-_-_-_-_-_-_-.-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-
c No:olQ (Q ,2_ • '-j · (_ j(Y: .................................................................... 
-::N:-"o.-::3-::o---t-.1'::"~":::'~ !3--!---:~/, :---!--'--:+;~7';----t---~ 9''iR;!---! ................................................................... . 
-::N..:::o.'-:4-::0---t---l:\ ~'.=A C:.,--l-....,9~.'1~:---l--!f!.l' C.,a.,--{--~ f!:I~;:---J ···································································· 
No. 50 "'1 ~91 '{ ~~.P\ I. r\.'-/ (nQ ................................................................... . 

~N~o.jt~oo~~~==~=~c;~~~S~-~ ~t~==~~~-B~-~.3~==t=~<~~"'~· 7~==~==~C,~~===~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
....._ QOO q,{ 5,g 99.$ 0 

~-L~W __ G'_:::lc.~ _ _!_._:'_!L{ __ !___~/OC:::lL---'----'c""'J-____.L.. 
TOTAL i/0 I 

WELL* 4 ( 

5 G.S 
r,...... / 
· ,L;<-·O ,.-. 

..__:-{·/'.'(/ 

.-. 

(Sis;ncd) ..................................................... . 
Plant Inspector 
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1
' .. ~.-.· 

'. i. 

II Spec::. Produc::or 

I 1 Data.!!./ "f/fi, 

-::::=-----+--'":.•:::l~&b:;:I~-+--_:Pc;•:;;~:::•:::•::_t --j-_;R:;•:;;'•:::In:::::od:..._-jf--.,..P::_•:::•:_:•:::Ana:!.._-jlnlt!e.J W'ol~:ht olSample'.f~·%'··~ 0-. 
2';S'" Weicht alter Wa•h!nc .u.J. 0-.. 

~2:::"!.--~---+------+-------1------+------j Lo .. by Waablnc (Ct.ar 8ftd SUt)..u ••••• o.,. •••••••• "'• 

..=...----'----J--------\-------1------+------1 Flnon••• M~u1u• ........................................... . 
tv.a•• 
.:.C:--~--+-------1~------+------.!--------1 Ctuabod Maloriai ............................ C.. ......... "'• 

_:I:_:'A:_" _____ J-------J-------+------1-------1 Orcanic Plato No ............................ u .............. . 

1" Thin or Eloncatod P1oc::aa .................. Cia1 ......... .,.. 
~------~------+--------4-------~-------1 ~·· lnc::N~rted. ~~"~<~~~"• then 1/3 hoa ............ cm •••••••.• .,. 

-"
5
::.
1
-
8
-.. -----+------.!--------!-------1-------l lnena111ted. Tota.t. .•••••• ." •••.••••.•••••••••••• O=········· ,. • 

.:::!,-=------1--------\-------j------+------j (I) S<.ft Pariic::loiii ••••••••••••••••••••••••••••• Ga. •••••••• .,. 
~-s .• 
.:;_-------1-------l-------l------+------1 <2> ct.ort ...................................... om. ......... .,. 
3/8" + G _:::..::_ ____ -+------.!--------!-------1--------1 Sun~ ol (l) (2) .............................. fll.., ........ ,.. 

No. 4 

.................................................................... 

~Lew r '"'- (Sicned) .............. ~ ...................................... . 
Plant ln•pec:tor 

T\:)TA 1.-

u I ::-L, ~. 
V./ •- \,.o-

.--
/ 



I 

I. 

I 

H Spec. ProduCGf 

No. $ J.laleriai Meola Ot' Fails •••·•·••••••un••••••••••••••·•·••·• 

_:N:.:o::._:l:._O ___ -J.--(~"')~--+--...,..---+--,...---+-ff....,"""'):-:.--J R•_,.,, ··························••···························· 
...::.:::,;::_ __ .J.-~<?--+--M~-+----l,.L---i--~~--l ···························· -······································ 
..:.:N..::..:o.~!ii&.L---J-..;It;,·_!.\ ~-+--"-..!.----1--.!..L--4-1..>£>/f)~---l ................................................................... . 
_:N:_::"::..· 3::o0:._ __ -l-.:J.'ff~,C.:l;1·'L,. ·~-J--=,::::t----J--.!...:;).......--1---.;;1-'C::)I---1 ········· ·········· ······························ ··················· 
_:N~o:... •::oo:._ __ -+-~()!::r ..:;~:<::1..,!~~,-1~~~--f--=!4-,--+---.'~·..;.~--l ................................................................... . 
_;N':'_o:::_.:_.:.SO~----J-~-"1,_:;~ I,~:.,;: ql...2,~-J--.J;',.:::l..,--4---,!ii>_;l~!..--+--71,Ji?-----J . ························ ............... ················ ······· ····· 
No. 100 I 1 1:: ':!; .~;;,q.- /u ···································································· 
..::::~;::....,.--W.,..!,.o:l..=~.L..j-J:>,.!,~'---J.--'~~--1----'"'"---I ···································································· --.. 2.G c ~~ :?\ ;.. 

-=w.t Lt\Vv 
TOTAL 
WELL±:!\ 

I,...' 
,':) 

(Sicned) ....•.•..•......•..•.•.....•.•....•......•..•.•...•... 
Plant lnapector 

1758 .~ 

A 



1

-· 
· __ · 

'-
I 
I 

i. 

Us,..c. 
Retalned Frec:Uonel ;;:~· 5 I 0 "'•'lh/B:7. IT__ "" Sle- PM 

-------J..-_:'":::•~<co::h~t--1--!:P~cK~••::<~~I--!R~ota~ln~ed~-.J-.-...'P~o~o:!o~lnc:!.._--J Jnitlal W•lcht of Semple. +S.C-., 
2W" Weicht .,cter Wastunc .!.,t..S~ ... <O.:: ... a..,. 
~2:,:";_----+------1------+-------f-------j Lou by Washlnc; (Clay and Sllt) •• u ••••• Gm. ........ '1e 

.::_--'------1-------J--------!-------.J-------J Flneneaa ldodulua ............................ u•••••••••••••• 
l w• 
~!::_" _ _.: __ -J.------.J-.------J.-------J..------J C.ruahed Walarlat, •••.•..•..••••••••••.•••••• Gt:o.. ••••••••• .,.. 

_.:1~'.<1:,." _____ 1-----.,..--J..------.J-------+-------J Orcanlc Plate No .. ••••••••••••••••••••••••••••••••••••••••••• 
1 u Thln or Elonc:ated Pleees ~·••••••••••H•••Gen •••••.••• '7• 
...'J<C.,,-,-----1-------J..------!-------+-------J lncrv.at•d. =-ore th., 1/3 h•a .•••••••••.• Gm. •••••..• '1· 

2!.------J..------1-------J..-------f------.-J Ineruated. Total ••••.•.•••..••••.•..••.••••••• Gea •••.••.•• '7• 
5/8" .::!.~-----J..------1-------J..------.J-.-----.-J (I} Sc.Ct Partlcles ............................. Gm ......... 'JI'. 
v·· 
_:·:_~------J..------1------+-------f-------j (:Z) Chert ...................................... Gm. ......... '7• 

_:3~/~8-"-----J..------1-------J..-------f--~---.-J Sum o( (I) + (:Z) .............................. om. ......... ,.. 

No. 4 
No. 8 Materia{ Meets or Fa Us ................................... , . 

..:N:.::o::. l~O_...:____c~~~"-.~'0~.-=-9.-J-..,. I •?..,.....,7=--+--1'"''2=-."'~:----!--;;;,.t7;----l R•-"'•' ······· ····························· ·······•············ 

..::.:::~--.J.-.d...llW. ';;._-I-..J,f.._.l.----l---1...£,~-+__.g:.!:---i ............................ -······································ 
_::N::::o·~~~---J.__jll!l:':: Ml....o--J-....;(p..~ C._..j-_J/~fl.. -:l!l,__..J--Q.~'J~--l ................................................................... . 
..!:N:.::;u-:..:;3~0 ----l---:1~fl~:c.f::..L,..--1i-!:.nl±7.f~--i--·~ :J.if.<.:• 'i~-f-..;;;sO;<....._-l ···································································· 
..!:N~o-:..:4~0---+~..J,'c> ~<:~, (~~~~_:""...1~.,--.-J-~-...,'))l:l'-i.f.-:<f:r__+-~~c;..,,___-j ···································································· 

=:;::~:00;0 ====~=:j~'<..~~~~';'?~~~=t=~ jji~·o;J~/===j=:~~t~~~·"~. :?,~==!=~~~~~··===~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
- -aco ~ 7.?. 0~\ "'\~ 
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2'h'' WeJs;h~ e(ter Waeh!ftC •••• JS.6.J.1 .. 0. Gm, . 

-::.:------f-------f-------f-------f--------1 Lou by Waeh!nc (Clay and SUt) ...... u. Gm.,. u •••••• "fo 

-----1--------'1--------1--------1---------l Ftneneelll W.cdutue •••••••••••••••••••••••• u •••••••••••••••••• 

----'--f-------j-------j-------lf--------f Crushed M&hta'!st •••••••••••••••••••••••••••• Gm. ••••••••• 7. 

-:-;-;-------f--------'f-------f-------J-------·-J Ot'e,anlc: Plate No ............................................ . 
1 ,. Thin oro Eloncated Pieees-•••••••••••••••• O.tD. ••••••••• '7 .. 

-7¥.0,<-;,-----+------+------+------+-------j Incfl.letod. =ore then l/3 At-ea •••••••••••• em. ••••••.• .,e 

-;5:-t;;:.B:;-.. ;-----f-------f-------J-------f--_;_----j lnctUeted. Tote! .............................. Go::r... ........ "" 
-'-',::'-------1-------f-------f-------j-------j (1) S<:rll Parilclee ...... u••••••·••"*•••·• .. u•Gm ••••••••• "70 

~·r· -=-==------f-------f-------1-------1--------1 (2) Chert •••••••••••ooooou .. oooo••••••••••••••Qal...••••••••• "fo 

-;3:;-/:-8-"-;-----f-------f-------j-------j-------j Sum oC (1} + (2) .............................. em.. ••••••.•• '1. 

No.4 
-;N:;-0-.~g;:-----f-------f-------f-------j-------j Moaterial Meets or FeU.s ........................... u•••·•·•• 

-:N:-oC..-'1-:0c----\-,1-,"'~"'r---J---..,,...----+----, ,{:----+--:-:-IDO-::-----J R<mori<o; ·······················••••••••••••••••••••············· 
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~Nc::.o·:..:':.::o---+-~-..,:!::-"7-::--+--'~--+-:'-'S't---+'-·* 09-»---; ................................................................... . 
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II Spec, Producer . u 
Rotalfl•d P'rac:UonA11 
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--------..f.--C:"::•~I<~h::_t __ J.-_...;P!::•:::K~on:t:__.j.... __ R::.•~t~o:!;m:od~--I--_!P~o!;••~l:!:;OC!!__.jlnlUal Wdcht of kflfll9l~ -~~ '6 ~,9.: a 
WoJcht aft•r Waahlns .J.J.J: _j:;:!f::~ a::-

.::,:_ _____ f-------f--------1-------4-------j Lo .. by 'lfaah1nc: (Clay rmd 8Ut). •••••••• Ge=.., ........ .,.. 

~------J.-------t-------4--------1--------l Flnen••• ModuhJa •n••••••••··········· .. ·········•·········· 
:.:_------1--------1--------+-------!--------l Crushed A.(atotial ••• ......................... am.. ......... .,. 
-7:------!f-------f--------1-------4-------j Orcanic Plate No •• ••••••••••••••••••••••••••••••••••••••••••• 

...!..,------l-------l-------4--------l--,..------l Thin or Elon.atod Piecao -··•·••••••••••••Gm., .•..... .,., 
tncru8tod. !DOte than 1/3 kao ••••••.••••• G,.. •••••••.• ,. • 

.2!------l--------l--------4--------I-------.Jineruated, Tot.t .............................. G=. .•...... '7• 

.:::_..:... _____ J-------l-------.J.--------1-------.j (1) S.C..It Partletoa ............................. Gm ......... .,;. 

.c!.,.,------l--------J-------4-------+------..j (:Z) Chert ...................................... 0"'-········· ,. • 

.:::_.::_ _____ l--------l--------+-------+------.J Sum of (J) + (2) .............................. Gm .......... ,. • 

..:..:.::..:_ __ -1-----+-----1-----+----1 ............... ., "'"'····································· 

..::..:::~---+-0-=-. 7-0--1--r=---+---=-(--+-1"0'"'1 ()...,-. --4 R•m•"'•: ·······························•·•······················ 
=::..!.::....~_.J_;,',...!...!.~-+---..!'-L--l-~-b---+-...J..Jt.~--1 ····························-······································ 
..:.=.:.....:.::.....2.!:~-J-·_,;, ~:Jk_.~~Oc__-1-_.!...,•':i~--1-___!~:,._~-+-.!C/00~--1 ................................................................... . 
~~----~--~~r.r;-,.:::t=!__-1--;.' ~.:±---1--±..:J"':--:---+-~';:00~--J ................................................................... . 
~~--+-...!;<9~1~0--h--h I~··' !----'!-..sf~~--1--(~'H~·· !:>~--!····················· .. ············································· 
..CN~o.C.::I~00----1---Li lfL;"1_o,;lhC,:··~::L...-J.--~-:o~..!!'~~."'5-.+-___L~!,l7~~.~~--l--' -"?-{'~ ~'o?---l :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~~~o--+-g;I~;!__+-----,!:.!2-='~-J--4~~--~-~-:----1 ···································································· _-. QOO ICJI R 1'2!.7 f{~ ?~ 
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7.-:'-::-----t-------t-------t-------+------j Material Meets ot FeU• ••••••••·•·•·······•••••••••••······· 

-:::-'--:'::----f-.-;-;;-;-;--;:---f----,-,.,-=--f---.,,.,---+-.. "",-'----j Refl'141.rks: •••••••••••••••••••"•••••••••u•••n••••••·••••••••••••• 

-:-:..:..:-:::--::-:--+-L::8~-+---Lf--fL-+-~"*---+-----!i:!:+---l ............................ -······································ 
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7-=::----t-~'-'-!--+----'-i-.t::L:--+-....;.F.I;---t---5:~--l ···································································· 
-".:.:....:'.::----t----,k-;k-'-.;.;--J-,-~~+--'-+--:i~~:-7"--+-..:.~'---l ••••••u•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••u•o•••••••••••••••••••••••••••••••••••••••••••••• 
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Producer II Spec~ 
Retained P'r...:Uonal Tut q J Date 

Sieve No. 

-------+----=":::•_c•ch~I--+---...!:.P::•~=··:::•'----+---'R:::•:::•::•::••::"":::....--1---"P.:•:.••::•:::"""----l JnUlal Weicht of a.a.p"JI ~~ .L.~. o-. 
2'h'" Weight after Wash..lnc •• ·'-.l!:. .r.~; a.... 

_:2:::,:., -----+-------J--------J-'---------f-------f Loaa by WasbJnc (ClaY •nd flllt).,. ...... Om. ........ % 

~-,------.J-------.J.-------.J.-------+-------1 Finel\ilaa Modulus •••• .. ••••••••••oa••• .. -.••••••u••••• ..... . 
I ><" 
~":!._ _____ .J.-------.J.--------1-------+-------J Crushed Materlal ............................ a.. ......... "' 

.. ~I~Y.:_"------1-------+------+-------J--------j Orv,anic PI ale Mo •• ••••••••••••••••••••••••••·•·--··•••••••••• 

_1:_'_'------J--------J.-------f-------1-------1 Thin" Etoncated'Piecea .~ ............... o •..•...... % 
y..•• Incmeted. 11110re than 1/3 A..••···········•G1111 ......... ,. 
~S~/-8-,-, -----l--------J.-------J.-------1-------1 lacruateod, Totei. .............................. Oaa ••••••••• -,. 

.::;,,:::. _____ -1-------.J.-------+-------+-------! (I) S<.lt Particlea ........................... ,.Gfft. ........ .,., 
~'2 •• 
..:.!.------.J-------.J-------.J.--------1-------~ (2) Chert •••••••••••••••••••••••••.•••••••••••• Ora.. ••••••••• "• 

~3~/_:8:_'.,.' -----J--------+-------1-------j-------j Sum oC (1) + (2) •.••••••••••• ~ •••••••••••••••• Gm. ••••••••• "• 

~N::o::·:...:.•-----J--------J.-------f-------1-------j Material Meola or Falls •••••••••••••• , ..................... . 

~::::::::~:::.o __ .:__.j__75~-0~----+--~(')~---I----,.,---+--=-=~--l R•m•'"•' ..........................••..•........•••.•••........•. 
~~~-.!-.f.il.':!---I-~L---1--1L..--i--.!.\~--l ····························-······································ 
..::'"='~~g.~D!...._.f-,J./,;;5~-+-~·l~--1--....:!...J.,---l-----;~--l ···································································· 
.."N~u::._. 3~0~--.f--;~l.e(.)~•.l...,-. 7~--J-:.-.!.; C:?~--.J--.!....J.~-+_J~:----1 ···································································· 
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II Spee. 

Sl¢ ... e No. PM 
-:=-'-----t---"'.::.";.:'•::hcct __ f---'-P'-•re=•"c.'c__+---'R;;_o<=a:.:in::•.::d_-!--'-P.::•':.:'::""'::::.--jln!Uel W'•l.ght of $amp{• J.q~ 'f· ~- Om::i. 
21S:" W•lcht art<~~r W.ash!nc .. f..t.;;J.I!J(..,:~-.;;, ••• a-. 

~2::,:-, ------+-------+---~---t--------j-------j Lo•• by Waahlft€ (Clay and SUt) •• os.•••• Om.. •••••••• "" 

:,.,,--'----+-------+-------+-------{-------{ Fln.en<~~aiJ Modulus ••••--•••••••••••••.o••••• .. u•••·••oo•••••• 
,,.. ' d -'------1-------1-------+-------+--------J Crueno Water!al ........................ u.,Gm. ......... ,., 

...,.;":;.'-' -----+-------f-------+-------+-------j Organic Plate No •••••• ~ ..................................... . 
1•• T!\ln « Elons:ated Pleccte v ................ Ofll>. ........ "1o 

-'y.'-,,::.------+-------+-------f--------{-------jlncNo.ted. more th.lllift l/3 A.ree •••••••••• uG"'-·····--· "7~ 
~5='"1-:-:8-c,:-, -----t-------+-------+--------1-------l lnerumtctd. Totet, .................... h ••••••• Gm.. ........ .,.. .. 

-=;-;7------+-------f-------+-------+-------j (1) Soft Pertlclem ............................. G=. •••••••• ,... 
%" -':-=:-----t-------+-------+-------+-------j (2) Chert ..................... u .............. ,Gflm.. ......... '7o 

_3;;_/_8_'.,.' -----t-------+-------+--------1-------l Sum of (I)+ (2) .............................. Gm.. ......... 'ro 
No. 4 
-:N::'--;;-~-----+-------t-------j--------J~-'------j Material Meete or Falls ..... n•• .. •••••••••••u•••""'""'" 

-7N:.:::.:..: t:-:o:----+-~...,..,5.~'.-;:o,---+-..,...,,, '"-.,--+--., l''.,.,-.!l...-.e-+---:g""7;;:;-~-; R•""""•' ....................................................... . 
-=:'-..:.::--::-c--4-~~;:--!--.1.;~=--+-~~:;;;;---+-::::'=!;;---1 ···························· -······································ 
~ .... ---::1 ::-'-=-> Q •0"---+--·-"1, 34~. ;!;=7.--+---<+': '"·3~----il--"·,~z."-'''l!io:;;-~+--=7~77-_-t ................................................................... . 
.c.N:.:o;_. 3::.:0'----1--!-;f--'-;';--+--;f'!.:f-'-~---+-~' ~~"!;t----JI-~?::-=I..f.---j ................................................................... . 
No.40- 7.1./ _L, 'I "3~.~ ?() ................................................................... . 

=:::,_:.:::_ __ 4--J,.i~,--+----"'3"-1--+-~~;E---1-~~--1 ................................................................... . 
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U.P. ENGiNEERING AND ARCHITECTURAL ASSOC!A TES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906) 563·5407 

SOIL BORING LOG 

SHEET OF 

CLIENT !i14"15TJ9vf: PA.eEas PROJEcT _________ JOE. NO. _____ DATE ____ _ 

OPERATOR ------ TECHNICIAN ----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER 1'/EIGHT ------HAMMER FREE FALL-------

SPLIT SPOON SIZE - LENGTH DIA. ---- OTHER INFORMATION ---------

. 
DEPTH ~ PENETRATION TEST' 

0 
z BORING LOCATION 8 

DEPTH NO. OF ELOWo "' " AND SURFACE BORING DESCRIPTION ~ 

z . 
Cl 

H ELEVATION >:: >:: 8 z Cl 

"' 0 0 ..., 0 0 "'- 0= "'-"' 8 . 0: 8 o:- U«J !::::!~ 0 H"' 

"' "' 3: "' "' "' 8 "' 
ituE.LL .# 2 0 14- P""A-r . 

J-/Z-fl7 4' 3' G.<A.., s.~r :_"(6'1 v.., ;$ .. ~ ,, 

J..iA'tJI'I A\}Q;:-~ 9 !0' 1-A~t;f___ !=, '-'~ -~,.,..,!') 

">+o iJ 
.._, 

@ j(). C'.L-1 '1 t>/J /7C/Geft:_ /4-+0 w -r& (/ GAl o,C 

. 0/0 .seto:t£€.V . ;::] '-,D ' 

Ide,' -It- / 0 ;;z' WOO/) SC,f:A-{JS + ;S-Lu1>6€: 

I R-.i' JtJr~ 'A' 2' +' l.dood S.l.u ))i=G- P.c.Ar <T"Afl-r<:: ~*"' ;.<I' 1-

1- 13-87 -4' ' ?c;;;rr ' . s 
2-f831J 8-to w s ' 7' wer _ '5'A,v 1:; 

')' Ide/ Srldb 5-"f-/~ 

7' /& • .sA#.b 

Jo • .S/1,/b - ...5 -'1 no<'/ C:: 

/() . . 6 l.:::s-.-1'.</b 
/..-5' .,-_,,; D - .l>r!IZ~ - ~- _,- - s~-~/e 

l;s' 15' . 
_.. '7 

. "SA Ail> 

In' go.j" 6 ;.L 7 'f C /.., ""- w ).so,.,€ f..-?n/1 R.t:JC.S • ... I. ,,., L., ..... , le. 

lz_o.s 
?.:. _,- ' --u.s.,_' 

/ -

- -""""'"'"u To PJ> _.a 

j_ "'"' r- K o; ?~-,.,-- ..4Zov.c- CL/1'--' 
--1 

.020 SCR€6AJ /t:J ·-/2. ' 

REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (006} 563-5407 

SOIL BORING LOG 

SHEET OF 

CLIENT [f}APt>[/W ~RS PROJECT·--:--------- JOB. NO. ---- OATE -----

OPERATOR -----·TECHNICIAN ----- EQUIPMENT DESCRIPTION ----------

PENETRATION TEST INFORMATION: HAMMER \~EIGHT------ HAMMER FREE FALL ______ _ 

SPLIT SPOON SIZE - LENGTH DIA. ---- OTHER INFORMATION --------

--- -

DEPTH ~ PENETRATION TEST 
0 . 
z BORING LOCATION - 8 

NO. OF BLOW~ r.. DEPTH 

" AND SURFACE BORING DESCRIPTION ~ 
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REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (006} 563-5407 

SOIL BORING LOG 

SHEET OF 

CLIENT 4/iw;Sifry<J<?C qre.<(s PROJECT ---------· J-QB. NO. --'----- DATE -----'-

OPERATOR ------ TECHNICIAN ----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER NEIGHT ------HAMMER FREE FALL-------

SPLIT SPOON SIZE - LENGTH DIA. ----· OTHER INFORMATION ---------

. 
DEPTH - PENETRATION TEST' 
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REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, M/49870 • (906)563-5407 

SOIL BORING LOG 

SHEET OF 

CLIENT-------~ PROJECT--------- ,:roB, NQ. ----- DATE-----

OPERATOR ------·TECHNICIAN ----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER liEIGHT ------ HAMMER FREE FALL -------

SPLIT SPOON SIZE - LENGTH DIA. ---- OTHER INFORMATION ---------

- --
DEPTH 

~ PENETRATION TEST 
0 . 
z BORING LOCATION E-< 

NO. OF BLOW' "' DEPTH 

" AND SURFACE BORING DESCRIPTION -z ELEVATION .. 0 
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REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
671 MAIN STREET, NORWAY, Ml 49870 • (906) 563·5407 

SOIL . BORING LOG 

SHEET OF 

CLIENT (1/{ftii•T'iwe: &ct'S PROJECT --------- JOB. NO. ----- DATE -----

OPERATOR ------ TECHNICIAN ----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER WEIGHT------ HAMMER FREE FALL-------

SPLIT SPOON SIZE - LENGTH DIA. ---- OTHER INFOR!'IATION ---------

. 
DEPTH 

~ PENETRATION TEST' 
0 z BORING LOCATION E< 

DEPTH NO,. OF BLOW~ "' "' AND SURFACE BORING DESCRIPTION ~ 
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REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906) 563-5407 

SOIL BORING LOG 

SHEET OF 

CLJENT MA.UI5TjC!)<C 'fA!'£iP PROJECT--~------ JOB. NO.----- DATE_-----

OPERATOR ------·TECHNICIAN ----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER WEIGHT------ HAMMER FREE FALL-------

.. .,., _ SPLIT SPOON SIZE - LENGTH ----- DIA. ---- OTHER INFORMATION --------

- -
DEPTH 

~ PENETRATION TEST 
0 z BORING LOCATION - E< 

NO. OF BLOW! "' DEPTH 

" AND SURFACE BORING DESCRIPTION ~ 
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REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (90€} 563-5407 

. SOIL BORING LOG 

SHEET OF 

CLIENT /J1tw15!/QV<£ ~5 PROJECT--------- JOB •. NO.----- DATE-----

OPERATOR -----·TECHNICIAN ----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER \'/EIGHT------ HAMMER FREE FALL-------

SPLIT SPOON SIZE - LENGTH DIA. ---- OTHER INFOR!o'.ATION ---------
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REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906) 583-5407 

SOIL BORING. LOG 

SHEET OF 

PROJECT-------~~ JQB. NO. ----- DATE-----.,--

OPERATOR ------·TECHNICIAN ----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER \'/EIGHT ------ HAMMER FREE FALL -'--------

SPLIT SPOON SIZE - LENGTH ------ DIA. ---- OTHER INFORMATION ---------
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906) 563·5407 

SOIL BORING LOG 

SHEET OF 

CLIENT 1)'/;!A!(S(/{lil~ ~pE?S PROJECT--------~ ,JOB. NO. -----DATE-----

OPERATOR ------ TECHNICIAN -----· EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER IVEIGHT ------HAMMER FREE FALL-------

SPLIT SPOON SIZE - LENGTH DIA. ---- OTHER INFORMATION ---------
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REMARKS: See reverse side. 
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U.P. ENGINEERING AND ARCHITECTURAL ASSOCIATES, Inc. 
611 MAIN STREET, NORWAY, Ml 49870 • (906) 563-5407 

SOIL BORING LOG 

SHEET OF 

CLIENT &1Auo:.n4:V€: 6¥e?!:.\ PROJECT._--------- JOB. NO. ---~~DATE-----

OPERATOR ------·TECHNICIAN·----- EQUIPMENT DESCRIPTION -----------

PENETRATION TEST INFORMATION: HAMMER \'/EIGHT ------ HAMMER FREE FALL -------

SPLIT SPOON SIZE - LENGTH DIA. ---- OTHER INFORMATION ---------
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REMARKS: See reverse side. 
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC. 

PURPOSE 

The purpose of this study is to evaluate the leachate produced from the 
solid sample submitted by Bittner Engineering, Escanaba, Michigan. The solid 
waste samples are subjected to a leaching procedure to assist in evaluating 
the groundwater contamination potential. 

The method selected for use was the American Society for Testing and 
Materials (ASTM) 03987-85; Shake Extraction of Solid Waste with Water. 

'· 
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WESTERN MICHIGAN ENVIRONMENTAl SERVICES, INC. 

PROCEDURE 

The solid samples were prepared for analysis by the procedure of ASTM 
03987 4 85, Shake Extraction of Solid Waste with Water. The equipment utilized 
for the shake method was an Eberback, Model 5850, Reciprocating Shaker Power 
Unit, operating at a one inch stroke with 66 excur'si:ms per minute at ambient 
temperatures for 18 ~ 0.25 hours. A one gallon (four liter) glass container 
was used for each sample. One hundred forty (140) grams of sample and 2,800 
milliliters of deionized (DI) distilled water were used to process each sample. 
Following the shake procedure, the aqueous phase was separated by 
centrifugation, decantation, and filtration, yielding filtrate representative 
of the leachate. The leachates were then partitioned into appropriately 
preserved aliquots for analysis. The analytical procedures and/or instruments 
utilized were as follows: 

pH EPA Method 150.1 with a Fisher 
Acumet Meter • 

Specific Conductance 

Total Solids 

Oil and Grease 

Phenols, Total 

Metals, General 

Aluminum, dissolved 

Standard Methods Part 205. 

EPA Method 418.1. 

EPA Method 420.1. 

EPA Method 4.1.1 4 4.1.4 utilizing an 
Atomic Absorption Spectrophotometer* 
(dual beam with background 
correction). 

EPA Method 202.1. 
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WESTERN MICHIGAN ENVIRONMENTAl SERVICES, INC •. 

Cadmium, dissolved 

Chromium, dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

Zinc, dissolved 

PCB's 

*Atomic Absorption Spectrophotometer 
Perkin Elmer Model- 403 with an HGA 2000 
Perkin Elmer Model 5000 with an HGA 500 

EPA Method 213. 1. 

EPA Method 218.2. 

EPA Method 220.1. 

EPA Method 236.1. 

EPA Method 239.2. 

EPA Method 289.1. 

EPA Method 608. 



WESTERN MICHIGAN ENVIRONMENTAl SERVICES, INC. 

TABLE OF RESULTS 4 ASTM LEACHATE EVALUATION 

Sample Identification: Boring "G" 2' 4 5' 
Submitted By: Bittner Engineering, Inc., Escanaba, Michigan 
Date Received: March 9, 1987 
ESI 1: 870305047 
Leaching Procedure Initiated: March 11, 1987 
Resul ta Reported: March 26, 1987 

Results Expressed as milligrams per liter (mg/i) except where noted in 
parentheses. 

Parameter Result 

pH (s.u.) 7.5 
Specific Conductance (pmhos/cm) 140 

Oil and Grease <1 
Phenols, Total 0.006 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0.01 
Chromium, dissolved <0.005 
Copper, dissolved <0.02 
Iron, dissolved 0.15 
Lead, dissolved <0.005 
Zinc, dissolved O.Oll1 

PCB's (tJg/.1.) <0.5 

. Original Sample: 

Description: dark brown, clumpy moist fine4 grained soil, with some fibrous 
material 

Total Solids: 71.6% of sample 

Storage Conditions: ambient 
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• WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC. 

TABLE OF RESULTS 4 ASTM LEACHATE EVALUATION 

Sample Identification: Boring nJ" Composite of three borings 
Submitted By: Bittner Engineering, Inc., Escanaba, Michigan 
Date Received: March 9, 1987 
ESI #: 8703050~8 

Leaching Procedure Initiated: March 11, 1987 
Results ~eported: March 26, 1987 

Results Expressed as milligrams per liter (mg/1) except where noted in 

[': parentheses. 

Parameter Result 

pH (s.u.) 7.4 
Specific Conductance ( umhos/ em) 55 
Oil & Grease <1 
Phenols, Total 0.010 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0.01 
Chromium, dissolved <0.005 
Copper, dissolved 0.029 
Iron, dissolved 0.099 
Lead, dissolved 0.019 
Zinc, dissolved 0.055 
PCB's (llg/t) <0.5 

i·: Original Sample: 

I-
I Description: gray/black moist crumbly fine~grained soil 

Total Solids: 40.2$ of sample 

Storage Conditions: ambient 



WESTERN MICHIGAN ENVIRONMENTAl SERVICES, INC. 

v.· 

TABLE OF RESULTS 4 ASTM LEACHATE EVALUATION 

Sample Identification: Manistique Papers Landfill B 4 "K" Composite of five 
borings 

Submitted By: Bittner Engineering, Inc., Escanaba, _Michigan 
Date Received: March 9, 1987 
ESI I: 8703050•9 
Leaching_ Procedure Initiated:. March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as milligrams per liter (mg/i) except where noted in 
parentheses. 

Parameter Result 

pH (s.u.) 6.6 
Specific Conductance ()!mhos/em) 300 
OU and Grease <1 
Phenols, Total o. 011 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0.01 
Chromium, dissolved <0.005 
Copper, dissolved 0.029 . 
Iron, dissolved 0.32 
Lead, dissolved 0.0076 
Zinc, dissolved 17 
PCB's (lJg/1) <0.5 

Original Sample: 

Description: grayish/black, moist clay~like clumps (approximately 2 em 
diameter 

Total Solids: 48.2% of sample 

Storage Conditions: ambient 



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC. 

TABLE OF RESULTS 4 ASTM LEACHATE EVALUATION 

Sample Identification: Manistique Papers Landfill B 4 "L" Composite of six 
borings 

Submitted By: Bittner Engineering, Inc., Escanaba, Michigan 
Date Received: March 9, 1987 
ESI #: 8703050 4 10 
Leaching_ Procedure Initiated: March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as milligrams per liter (mg/t) except where noted in 
parentheses. 

Parameter Result 

pH (s.u.) 7.4 
Specific Conductance (}.lmhos/cm) 100 
Oil and Grease <1 
Phenols, Total 0.054 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0.01 
Chromium, dissolved <0.005 
Copper, dissolved <0.02 
Iron, dissolved <0.05 
Lead, dissolved <0.005 
Zinc, dissolved o. 14 
PCB's ()Jg/t) <0.5 

Original Sample: 

Description: gray, moist, clumpy, fine to medium grained soil 

Total Solids: 38.3% of sample 

Storage Conditions: ambient 

I 
' I r 
1 r 
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'I . I 

I 



WESTERN MICHIGAN ENVIRONMENTAl SERVICES, INC. 

TABLE OF RESULTS "' ASTM LEACHATE EVALUATION 

Sample Identification: Manistique Papers Landfill B "' "M" Composite of seven 
borings 

Submitted By: Bittner Engineering, Inc., Escanaba,.Michigan 
Date Received: March 9, 1987 
ESI I: 8703050"'11 
Leaching_Procedure Initiated: March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as milligrams per liter (mg/!) except where noted in 
parentheses. 

Parameter 

pH (s,u.) 
Specific Conductance (~mhos/em) 

Oil and Grease 
Phenols, Total 
Aluminum, dissolved 
Cadmium, dissolved 
Chromium, dissolved 
Copper, dissolved 
Iron, dissolved 
Lead, dissolved 
Zinc, dissolved 
PCB 's ( vg/ t) 

Original Sample: 

Result 

7.11 
140 
<1 
0.069 
<0.25 
<0.01 
<0.005 
0.029 
<0.05 
<0.005 
0.27 
<0.5 

Description: light black friable, moist soil with some large pieces of 
fibrous material 

Total Solids: 42.4% of sample 

Storage Conditions: ambient 
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TO: Bittner Engineering, Inc. 
614 Ludington Street 
Escanaba, Michigan 49829 

Attn: Dennis Bittner 

DATE: June 23, 1987 

ANALYSIS: OF SOIL SAMPLES 

REPORTED BY: ~41-W /h~ . . 
RoberW. HR;LailOratory Director 

SAMPLING DATE: Received from client on March 9, 1987. 

RESULTS: Expressed as meq/100 g soil. 

ESII SAMPLE I,D. PARAMETER 

8703050"-1 Well 11 Boring A CEC 
10' 

Well #2 5' :;. 6• CEC 

Well 13 5' :;. 6. CEC 

Well #4 10' CEC 

Well #5 Jp <. 5. 5. CEC 

Well 16 0' <. 2' CEC 

Boring "G" 2' .. 5' See Attached Report 

Boring "J" Composite See Attached Report 
of three boringS' 

"-9 Manistique Papers See Attached Report 
Landfill b 4 "K" 

"-10 

Composite of five borings 

Manistique Papers 
Landfill B "- "L" 
Composite of six borings 

Manistique Papers 
Landfill B "- "M" 
Composite of seven borings 

See Attached Report 

See Attached Report 

WESTERN MICHIGAN 
ENVIRONMENTAL SERVICES, INC. 

245 EAST LAKEWOOD BLVD. 
HOLLAND, Ml 49424-2066 

PHONE 616-396-1209 

CONCENTRATION 

3.10 

5.03 



TO: 

DATE: 

ANALYSIS: 

REPORTED BY: 

Bittner Engineering, Inc. 
614 Ludington 
Escanaba, Michigan 49829 

Attn: Dennis Bittner 

June 26, 1987 

OF WATER SAMPLES 

Robert W. Hamm, Laboratory Director 

SAMPLING DATE: Received from client on June 11, 1987~ 

RESULTS: Expressed as noted. 

ESI# SAMPLE I.D. PARAMETER 

8706091..:.1 'Well W-1 See Attached Table 

-2 'Well 'W-2 

-3 Well w.::.3 

..:.4 Well w..:.4 

-5 'Well W-5 

~ Well w..:.6 

-1 Bailer Blank 

WESTERN MICHIGAN . 
ENVIRONMENTAL SERVICES, INC. 

245 EAST LAKEWOOD BLVD. 
HOLLAND, Ml 49424-2066 

PHONE 616-396·1209 

CONCENTRATION 
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-WestERN MICHIGAN ENVIRONMENTAl SERVICES, INC. 

TABLE 1 
Results for Bittner Engineering, Inc. 

Received June 11 ' 1987. Reported June 26, 1 987. 
Expressed as milligrams per liter (mg/i) except where noted in parentheses. 

Bailer 
Parameter Well W-1 Well W-2 Well w::3 Well W-4 Well W-5 Well W-6 Blank 

Bicarbonate 190 640 180 200 1000 770 <2 
Alkalinity 160 540 160 170 880 620 <2 
Chloride 7.2 12 <7 <7 30 53 <7 
Sulfate <1 <1 <1 <1 <1 <1 <1 
Phenols, Total (~g/!) 10:11 5.0 6.4 <5.0 51.6 <5.0 
Iron, Dissolved 1. 7 1.6 7.8 2.4 23 o:38 <0.05 
Copper, Dissolved <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Lead, Dissolved <0.005 <0.005 <0.005 <0.005 <O. 005 <0.005 <0.005 
Zinc, Dissolved 0.037 0.057 0.023 0.030 0.023 0.037 <0.020 
Calcium, Dissolved 38 120 28 43 200 93 0.077 
Sodium, Dissolved 3.0 7.2 1.4 1 ._3 22 13 o. 14 
Magnesium,_ Dissolved .1~- 42 18 9.6 63 58 0.042 
Manganese, Dissolved 0;22 0.52 o. 12 o;18 1.7 1.5 <0.02 
TOC 38 40 40 20 56 26 <5 

ESI #8706091 -1 -2 -3 -4 -5 ~ -7 

I 

.-. 
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TO: 

DATE: 

ANALYSIS: 

REPORTED BY: 

Bittner Engineering,· Inc·. 
61 4 Ludington 
Escanaba,' Michigan 49829 

Attn: Dennis Bittner 

August 19,' 1987 

OF WATER SAMPLE 

WESTERN MICHIGAN 
ENVIRONMENTAL SERVICES, INC. 

245 EAST LAKEWOOD BLVD. 
HOLLAND, Ml 49424-2066 

PHONE 616-396-1209 

SAMPLING DATE: Received from client on July 23; 1987~ 

RESULTS: Expressed as milligrams per liter (mg/1) ~ 

ESI# SAMPLE I~D~ 

8707125 Well 17 

PARAMETER 

Alkalinity 

Bicarbonate 

Chloride 

Sulfate 

Phenol; Total 

Iron; Dissolved 

Copper; Dissolved 

Lead,' Dissolved 

Zinc; Dissolved 

Calcium; Dissolved 

Sodium; Dissolved 

CONCENTRATION 

182 

250 

11 

<1 

0.008 

6.9 

0~030 

<0~005 

0~067 

~4 

7.4 

Maghesi um, Dissolved 18 

Manganese, Dissolved r. 0 

TOC 38 
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ASTM WATER LEACHATE REPORT ON MANISTIQUE PAPERS DEWATERED SLUDGE 

FOR 
BITTNER ENGINEERING 

ESCANABA, MICHIGAN 

ESI #8706096 

July. 1987 

Western Michigan Environmental 
Ser Vl ces , 'Inc. 

·2~5 East-Lakewood Boulevard 
Holland, Michigan 49~2~ 

.. 616~396-1209 
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WESTERN MICHIGAN ENVIRONMENTAl SERVICES, INC. 

PURPOSE 

The purpose of this study is to eval-uate the leachate produced from the 
solid sample submitted by Bittner Engineering, Escanaba, Michigan. The solid 
waste samples are subjected to a leaching procedure to assist in evaluating 
the groundwater contamination potential. 

The method ·selected for use was the American Society for Testing and 
Mater.ials. (ASTM) 03987-85; Shake Extraction of Solid Waste with Water. 
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WESTERN MICHIGAN ENVIRONMENTAl. SERVICES, INC. 

PROCEDURE 

The solid sample was prepared for analysis by the procedure of ASTM 
03987-85, Shake Extraction of Solid Waste with water. The equipment utilized 
for the extraction was an ESI Extraction Procedure Toxicity 6 solid waste 
rotary extractor operating as specified by the procedure at ambient 
temperatures tor 18 .::_ 0.25 hours; A one gallon (four liter) glass container 
was used for each sample. One hundred rorty (1~0) grams or sample and 2,800 
milliliters of deionized (DI) distilled water were used to process each sample. 
Following the shake procedure, the aqueous phase was separated by 
centrifugation, decantation, and. filtration, yielding filtrate repr'eaentati ve 
of the leachate~ The ieachate was then partitioned into appropriately 
preaerved aliquots for analysis. The analytical procedures and/or instruments 
utilized were as-follows: 

pH EPA Method 150.1 with a Fisher 
Acumet Meter. 

Specific conductance 

Oil and Grease 

Phenols, Total 

Metals, General 

Aluminum 

Cadmium 

Chrom1 urn, Total 

Copper 

Standard Methods Part 205. 

EPA Method 418.1. 

EPA Method 420.1. 

EPA Method 4.1.1-4.1.4 utilizing an 
Atomic Absorption Spectrophotometer* 
(dual beam with background 
correction). 

EPA Method 202.1. 

EPA Method 213.1. 

EPA Method 218.2. ... 

I':PA Method 220.1. 
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC. 

Iron 

Lead 

Manganese 

Zinc 

Total Organic Carbon (TOC) 

PCB's 

*Atomic Absorption Spectrophotometer 
Perkin Elmer Model 403 with an HGA 2000 
Perkin Elmer Model 5000 with an HGA 500 

EPA Method 236. 1. 

EPA ~let hod 239.2. 

EPA Method 243. 1 • 

EPA Method 289.1. 

EPA Method 415. 1 • 

EPA Method 608. 
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WESTERN MICHIGAN ENVIRONMENTAl. SERVICES, INC. 

TABLE OF RBSULTS - ASTM LEACHATE EVALUATION 

Sample Identi:!'1cation: Manistique Papers Dewatered Sludge 
Submitted By: Bittner Engineering, Escanaba, Michigan 
Date Received: June 12, 1987 
ESI fl: 8706096 
Leaching Procedure Initiated: June 
Results Reported: July 9, 1987 

23' 1.987 

Results.Expressed as milligrams per liter (mg/~) except where noted in 
parentheses. 

Parameter 

pH (s.u.) 
Specific Conductance 

( jJJ!lhoS/cm) 
on and Grease 
Phenols, Total 
Aluminum, dissolved 
Cadmium, dissolved 
Chromium, dissolved 
Copper, dissolved 
Iron, dissolved 
Lead, dissolved 
Manganese, dissolved 
Zinc, dissolved 
Total Organic Carbon 
PCB'S 

Original Sample: 

Result 

7.~ 

350 

7 
0.190 
<0.25 
<0. 01 
<0.005 
<0.02 
<0. 05 
<0.005 
0.056 
0.13 
60 
<O. 1 

Description (color, texture, particle size): medium grey, clumpy solids 

Total Solids (%of sample): 38.9 

Storage Conditions: room temperature 



APPENDIX F 



' '. 

!' 

,. 

ASTM WATER LEACHATE REPORTS 
SAMPLE K 
SAMPLE L 
SAMPLE M 

ASH SAMPLE 
FOR 

BITTNER ENGINEERING, INC. 
ESCANABA, MICHIGAN 

ESI i/8707145-1 
August, 1987 

western Michigan Env.ironmental 
Services, Inc. 

245 East Lakewood Boulevard 
Holland, Michigan 49424 
616-396-1209 
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WESTERN MICHIGAN ENVIRONMENTAlSER'IICIES, INC. 

PURPOSE 

The purpose of this study 1s to evaluate ·the leachate produced from the 
solid sample submitted by Bittner Engineering, Escanaba, Michigan. The solid 
waste samples are subjected to a leaching procedure to assist in evaluating 
the groundwater contamination potential. 

The method selected for use was the American Society for Testing and 
Materials (ASTM) 03987-85, Shake Extraction or Solid Waste w.ith Water. 
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WlliS'fliRN MICHIGAN liiNVIRONMENT Al SEIWIOES, INC. 

PROCEDURE 

The solid waste samples were prepared for analysis by the procedure of 
ASTM D3987-85; Shake Extraction of Solid Waste with water. The equipment 
utilized fer the extraction was an ESI Extraction Procedure Toxicity 6 solid 
waste rotary extractor operating aa specified by the procedure at ambient 
temperatur~s for 18 ~ 0.25 hours~ A one gallon (four liter) glass oontainer 
was . used for each sample. One hundred forty ( 140). grams of sample and 2, 800 
milliliters of deionized (DI) distilled water were used to process each sample. 
Following the shake procedure, the aqueous phase was s'eparated by 

centrifugation, decantation, and filtration, yielding filtrate representati.ve 
of the leachate. The leachates were then partitioned into appropriately 
preserved aliquots for analysis. The analytical procedures utilized were as 
follows: 

pH EPA Method* 150, 1 

Specific Conductance Standard Methods for the Examination 
of Water and Wastewater, 
16th edition Part 205. 

Oil and Grease EPA Method* 418.1. 

· Phenols, Total EPA .Method* 420.1. 

Aluminum EPA Method* 202.1. 

Cadmi urn EPA Method* 213.1. 

Chromium, Total EPA Method* 218.2. 

Copper EPA Method* 220. 1 • 

Iron EPA Method• 236. 1. 

Lead EPA Method* 239.2. 

Manganese EPA Method* 243.1. 

Zinc EPA Method* 289. 1 • 

Total Organic Carbon (TOC) EPA Method* 415.1. 

PCB'S EPA Method 608. 

•u.s. EPA Methods fo~ Chemical Analysis of Water and Wastes, March, 1983. 

I 

I 
I 
I 
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WESTERN MICHIGAN ENVIRONMENTAl SERVICES, INC. 

TABLE 0~ RESULTS - ASTM LEACHATE EVALUATION 

Sample Identification: Sample K 
Submitted By: Bittner Engineering 
Date Received: July 28, 1987 
ESI S: 87071q5-1 
Leaching Procedure Initiated: 
Results Reported: August 27, 

August 5, 1987 
1987 

R?sulta expressed as milligrams per liter (mg/1). 

Parameter 

Manganese 
Total Organic Carbon (TOC) 

Original Sample: 

Result 

0.066 
57 

Description (color, texture, particle size): Medium grey, very small fibers & 
dust, packed; dust grains to 
approximately one inch. 

Total Solids (%of sample): 92.6 

Storage Conditions: Original sample at room temperature. Leachate at ~ •c. 
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WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC. 

TABLE OF RESULTS - ASTM LEACHATE EVALUATION 

Sample Identification,: Sample L 
Submitted By: Bittner Engineering 
Date Reoeiyod: July 28; 1987 

ESI 1: 87071~5-2 

Leaching Procedure Initiated: August 5, 1987 
Results R~POI'ted: August 27, 1987 

Results eYP"P.""'"'d "'"' milligrams ])el' liter (mg/ .U. 

· Parameter 

Manganese 
Total urganic carbon (TOG) 

Original Sample: 

Result 

<0.02 

~4 

Desor1ption (color, texture, particle size): Medium grey, moist small 
packed. tibcra; eize var!gs 

from one millimeter to 1 inch. 

Total Solids (%of s~mP1A): ~0.2 

Storage Conditions: Original sa;nple at I'Oom tempel'ature. Leachate at 4 oc. 



WESTERN MICHIGAN ENVIRONMENTAL $EI'IVICES, INC. 

TABLE OF RESULTS - ASTM LEACHATE EVALUATION 

Sample Identification: Sample 11 

3ubmitted Dy: Dittner Engineering 
Date Received: July 28, 1987 
ESI #: 87071~5-3 

Leaching Procedure Initiated: 
Results Reported: August 27, 

August 6, 1 987 
.1987 

t'arameter 

Manganese 
Total Organic Carbon (TOC) 

Original Sample: 

Result 

0.028 
19 

Deacription (colo~, texture, particle size), Packed mediUm grey, moist 

small fibers, varying in size 
from approximately one 
mllllmeter' Lo 2. 6 millimeter~. 

Total Solids (% of sample): 36;7 

Storage Conditions: Original sample at room temperature. Leachate at 4 °C. 
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WESTERN 1\IUC:HIGAN ENVIRONMENTAL SERVICES, INC.· 

TABLE OF RESULTS - ASTM LEACHATE EVALUATION 

Sample Identification: Ash Sample 
Submitted By: Bittner Engineering 
Date Received: July 28, 1987 
ESI 1: 8707145-4 
Leaching Procedure Initiated: August 6; 1987 
Results Reported: August 27, 1987 

Results expressed as milligrams per liter (mg/t) except where noted in 
parentheses. 

Parameter 

PH (s.u;) 
Specific conductance (lJlllhos/cm) 
Oil and Grease 
Phenols, Total 
Aluminum 
Cadmium 
Chromium, Total 
Copper 
Iron 
Lead 
Manganese 
Zinc 
Total Organic Carbon 
PCB'S ( IJg/t) 

Original Sample: 

Result 

9.7 
300 
<3 
<0.005 
1. 8 
<0. 01 
<0.005 
<0.02 
<0.05 
<0.005 
<0.02 
<0.02 
<5 
<1.0 

Description (color, texture, particle size): Dark grey/black soil and dust 
grains; size to approximately 
five millimeters. 

Total Solids (%of sample): 97.5 

Storage Conditions: Original sample at room temperature. Leachate at 4 •c. 
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ASTM WATER LEACHATE REPORT ON SOIL SAMPLES 

F'OR U. P. ENGIIIEEIUNG 

ESCANABA, MICHIGAN 

ESI 18703050 

March, 1987 

Western MiChigan Environmental 
Serviou, Inc. 
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wESTERN MICHIGAN E'C\j\".ONMENTAL SERVICES, INC. 

PURPOSE 

The purpose of this study is to evaluate leachates produced 
waste samples submitted by U.P. Engineering, Escanaba, Michigan. 

from solid 
The solid 

waste samples are subjected to a leaching procedure to assist in evaluating 
the groundwater contamination potential in order to classify the solid waste 
as appr6~riate for disposal in a type III landfill. These evaluations are 
done in accordance with the criteria set forth in the Solid Waste Management 
Act, Act No. 641, Public Acts of 1978, and the accompanying Administrative 
Rules. 

The method selected for use was the American Society ror Testing and 
Materials (ASTH) 03987~85, Shake Extraction or Solid Waste with Water. 
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WESTERN MICHIGAN EN'(:j1NMENTAl SERVICES, INC. (( .· 

PROCEDURE 

The solid samples were pr~pared for analysis by the procedure of ASTM 
03987-"85, Shake Extraction of Solid Waste with Water. The equipment ut!Hzed 
for the shake method was an Eberback, Model 5850, Reciprocating Shaker Power 
Unit, operating at a one inch stroke with 66 excursions per minute at amblent 
temperatures for 18! 0.25 hours. A one gallon (four liter) glass container 
was used for each sample. One hundred forty (1~0) grams of sample and 2,800 
milliliters of deionized (DI) distilled water were used to process each sample. 
Following the shake procedure, the aqueous phase was separated by 
centril"ugat!on, decantation, and ru tration, yielding f'il trate represent at! ve 
or the leachate. The leachates were then partitioned into appropriately 
preserved al!quots for analysis. The analytical procedures and/or instruments 
utilized were as follows: 

pH 

Specific Conductance 

Total Solids 

Oil and Crease 

Phenols, Total 

Metals, General 

Aluminum, dissolved 

EPA Method 150.1 with a Fisher 
Acumet Meter • 

Standard Methods Part 205. 

A.STH Method 03987-85. 

EPA Method 418.1. 

EPA Method 420.1. 

EPA Method 4.1.1-4.1.4 util!Zlng an 
Atomic Absorption Spectrophotometer• 
(dual beam with background 
correct 1 on). 

EPA Method 202.1. 
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Cadmium, dissolved 

Chromium, dissolved 

Copper, dissolved 

Iron, dissolved 

Lead, dissolved 

Zinc, dissolved 

PCB's 

•Atomic Absorption Spectrophotometer 
Perkin Elmer Hodel ~03 with an HGA 2000 
Perkin Elmer Hodel 5000 with an HGA 500 

()•· 

EPA Method 213.1. 

EPA Hethod 218.2. 

EPA Hethod 220.1. 

EPA Hethod 236. 1. 

EPA Hethod 239.2. 

EPA Method 289.1. 

EPA Method 608. 
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TABLE OF RESULTS - ASTM LEACHATE EVALUATION 

Sample Identification: Boring "0" 2' - 5' 
Submitted Sy: U.P. Engineering, Escanabe, Michigan 
Dilte Received: March 9, 1987 

ESI 1: 8703050-7 
Leaching Procedure Initiated: March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as mUUgrai!IS per liter (mg/!) except where noted in 
parentheses. 

Parameter Result 

pH (s.u.) 7.5 
Specific Conductance (l!]llhos/cml 1~0 

Oil and Grease < 1 

Phenols, Total 0.006 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0. 01 

Chromium, dissolved <0.005 
Copper, dissolved <0.02 
Iron, dissolved 0.15 
Lead, dissolved <0.005 
Zinc, dissolved 0. 041 
PCB'S ( ug/ tJ <0.5 

Original Sample: 

Description: dark brown, clumpy moist fine-grained soil, with some fibrous 
material 

Total Solids: 71.6S of sample 

Storage Conditions: ambient 

• 



WESTERN MICHIGAN ENVIR("';I!ENTAL SERVICES, INC. 

TABLE OF RESULTS • ASTH LEACHATE EVALUATION 

Sample Identification: Boring "J" Composite of three borings 
Submitted By: U.P. Engineering, Escanaba, Michigan 
Date Received: March 9, 1987 
ESI 1: 8703050~8 

Leaching Procedure Initiated: March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as milligra.ms per liter (mg/t) except where noted in 
parentheses. 

Parameter Result 

pH (s.u.) 7.4 
Specific Conductance ( umhos/cm) 55 
Oil & Grease < 1 

Phenols, Total 0.010 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0.01 
Chromium, dissolved <0.005 
Copper, dissolved 0.029 
Iron, dis:~ol ved 0.099 
Lead, di:~solved 0. 01 9 
Zinc, dissolved 0.055 
PCB'S (ug/1) <0.5 

Original Sample: 

De:~cription: gray/black moist crumbly fine-grained soil 

Total Solids: II0.2S or sample 

Storage Conditions: ambient 



. WESTERN MICHIGAN ENVIR!S.-lENTAl SERVICES, INC. 

TABLE OF RESULTS - ASTM LEACHATE EVALUATION 

Sample Identit'!cation: Manistique Papers Landfill B - "K" Composite of r1 ve 
borings 

Submitted By• U.P. Engineering, Escanaba, Michigan 
Date Received: March 9, 1987 

ESI '' 8703050-9 
Leaching Procedure Initiated' March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as milligrams per liter (mg/1) except where noted In 
parentheses. 

Parameter Result 

pH ( s. u.) 6.6 
Specific Conductance (umhos/cm) 300 

011 and Crease <1 
Phenols, Total 0. 011 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0.01 
Chromium, dissolved <0.005 
Copper, dissolved o. 029 
Iron, dissolved 0.32 
Lead, dissolved 0.0076 
Zinc, dissolved 17 
PCB's ( ug/l) <0.5 

Original Sample• 

Description: grayish/black, moist clay-like clumps (approximately 2 em 
diameter 

Total Solids: ~8.2$ of sample 

Storage Conditions: ambient 
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WESTERN MICHIGAN ENV~NMENTAL SERVICES, INC. €'-

TABLE OF RESULTS - ASTM LEACHATE EVALUATION 

Sample Identification: Manistique Papers Landfill B - "L" Composite of six 
borings 

Submitted By: U.P. Engineering, Escanaba, Michigan 
Date Received: March 9, 1987 
ESI 1: 8703050•10 
Leaching Procedure Initiated: March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as milligrams per liter (mg/1) except where noted in 
parentheses. 

Parameter Result 

.pH· (s .u.) 7.4 
Spec if 1 c Conductance ( umoos/cm) 100 
011 and Grease <1 
Phenols, Total 0.054 
Aluminum, dissolved <0.25 
Cadmium, dissolved <0.01 
Chromium, dissolved <0.005 
Copper, dissolved <0.02 
Iron, dissolved <0.05 
Lead, dissolved <0.005 
Zinc, dis so! ved 0.14 
PCB'S ( ug/1) <0.5 

Original Sample: 

Description: gray, moist, clumpy, fine to medium grained soil 

Total Solids: 38.3S or sample 

Storage Conditions: ambient 



TABLE Of RESULTS - ASTM LEACHATE EVALUATION 

Sample Identltication: Manistique P2pers Landfill B - "M" Composit@ of seven 
borings 

Submitted By: U.P. Engineering, Escanaba, Michigan 
Date Received: March 9, 1987 
ESI .1: 8703050-11 
Leaching Procedure Initiated: March 11, 1987 
Results Reported: March 26, 1987 

Results Expressed as milligra~~W per liter (mg/1) except where noted in 
parentheses. 

Parameter Result 

pH ( s. u.) 7.~ 

Specific Conductance (umhos/cm) 1~0 

Oil and Grease <1 
Phenols, Total 0.069 
Al u.mi nu.m, dissolved <0.25 
Cadmium, dissolved <0.01 
Chi"" om! u.m, dissolved <0.005 
Copper, dissolved 0.029 
Iron, dissolved <0.05 
Lead, di.ssol ved <0.005 
Zinc, dissolved 0.27 
PCB's ( ug/1) <0.5 

Original Sample: 

Description: Ught black friable, moist soU with some large pieces or 
fibrous material 

Total Solids: 42.4$ of sample 

Storage Conditions: ambient 




